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Lake Michigan is an ecologically, culturally, and economically diverse resource—
a national treasure with global significance.  The only Great Lake located wholly 
within the borders of the United States, its 1,638 miles of shoreline spans four 
states: Illinois, Indiana, Michigan, and Wisconsin.  Draining 45,600 square 
miles, the Lake Michigan basin supports a diversity of natural habitats and land 
uses.  The southern part of the basin provides the foundation for the largest 
metropolitan area of all the Great Lakes, the Milwaukee-Chicago-Indiana 
metropolitan corridor.  This intensely urbanized area gives way to the 
predominantly agricultural land uses in the eastern and western portions of the 
basin, while the climatically cooler northern portion of the basin remains 
dominated by forested land.      
 
Lake Michigan’s shoreline and nearshore areas may be the most diverse of all 
the Great Lakes (Mason, 1998).  Although much of the shoreline has been 
converted to residential (39%), agricultural (20%), or commercial (5%) land 
uses (USEPA-GLNPO, 1999), an abundant supply of natural landforms, including 
coastal marshes, sand dunes, beaches, lakeplains and bluffs, may be found 
along the shore.  Some of the most impressive features of the Lake’s nearshore 
are the vast sand dunes extending along the coasts of Indiana and Michigan.  
While many stretches of the dunes have been mined or developed with summer 
homes, others have been protected from development with National Lakeshore 
status.  Lake Michigan’s western shore, especially in Green Bay and along the 
eastern side of Door Peninsula, is speckled with coastal wetlands concentrated 
along tributaries emptying into the lake.  These unique natural conditions on 
the shoreline and nearshore areas, combined with the forests, tallgrass prairies, 
savannas, and fens throughout the rest of the basin, support a wealth of 
biological diversity that includes plant and animal species found nowhere else in 
the world.   
 
More than 10 million people live in the Lake’s basin.  This figure includes the 3 
million residents of Cook County, which was part of the Lake Michigan basin 
until the Illinois River was diverted in 1900.  A majority of the basin’s population 
resides in the southern metropolitan areas.  Using original basin boundaries, 
Illinois houses 37 percent of the basin’s population on 93 square miles of land.  
In Indiana, approximately 4 percent of the basin population resides on 604 
square miles of land.  Wisconsin and Michigan provide a sharp contrast.  These 
two states account for 27 percent and 32 percent of the basin population, 
respectively, and constitute 97 percent of the basin land area (Figure 1.0).   
 
According to the 2000 Lake Michigan Lakewide Management Plan (LaMP 2000), 
recent population growth within the basin has tended to shift away from central 
cities in favor of surrounding metropolitan and suburban areas.  Industrial areas 
Background 
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of Indiana, for example, have recently experienced significant population 
declines.  Residents from these areas are moving increasingly northward into 
Michigan or towards the Chicago metro area.  Similarly, the City of Chicago’s 
population has declined in the last two decades, but the Chicago metropolitan 
area has grown as a whole.  As the Lake naturally attracts new development, 
nearshore areas have felt the brunt of this population shift.  Many lakefront 
towns are fighting to keep their “small town” identities amidst the population 
influx.  Preventing sprawling growth in nearshore areas is difficult due to the 
demand for low-density development and strong desires for views of the Lake.  
The loss of prime agricultural land and nearshore open space have been the 
result (LaMP 2000). 
 
As a resource, the value of Lake Michigan cannot be disputed.  Every day, 
millions of gallons are withdrawn to supply an estimated 100 gallons per person 
in the basin.  The lifeblood of the region’s economy, the Lake provides thermo-
electric and hydroelectric power while supporting industry, agriculture, shipping, 
tourism and recreation.  In fact, the Lake Michigan basin supports the largest 
economy of all the Great Lakes.  Geographically, Lake Michigan forms a vital 
link in an international waterway system that stretches from the Atlantic Ocean 
through the Great Lakes southward to the Gulf of Mexico.  Every lakefront 
municipality and many communities on the Lake’s tributaries take advantage of 
the Lake for waterborne navigation.  With North America’s largest concentration 
of steel production being located on Lake Michigan’s southern shore, iron ore 
and other raw materials associated with steel production dominate commercial 
cargo.  Coal for power plants is also commonly shipped via the lake and its 
tributaries.  
 
To many people who live on the lake’s shores, the most obvious value of the 
lake is the quality of life that it adds to their communities— a benefit that is 
difficult to define in dollars.  This same quality of life, enhanced by the basin’s 
abundant natural features, attract many tourists seeking respite from urban life.  
As a result, tourism and recreation have grown to be major economic forces in 
many lakefront communities.  An indicator of the importance of tourism in the 
basin can be found in the 1997 Economic Census results, which reveal that the 
Accommodation and Food Service industry is the third largest employer in both 
Michigan and Wisconsin.  Many tourists come to Lake Michigan to take 
advantage of many opportunities for outdoor recreation.  Lake Michigan is the 
second most popular Great Lake for fishing, after Lake Erie.  In 1996, 715,000 
anglers visited the lake and spent an estimated $490 million on trip and 
equipment expenditures (U.S Fish and Wildlife Service, 1997).  Boating, 
canoeing, kayaking, hiking, camping and hunting are also popular activities in 
the Lake Michigan basin.   
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Attractive opportunities for tourism and recreation in the Lake Michigan basin 
trigger seasonal population influxes that characterize many lakefront 
communities.  Census population figures do not reflect these influxes, which 
can double the permanent population base during the summer months.  
Seasonal visitors of Emmet County, MI, for example, can reach 25,000 on peak 
days, increasing the county’s permanent population by 80 percent (Petosky 
Regional Chamber of Commerce, 2002).  While lakefront communities thrive on 
the revenues brought in by tourism, they must take great strides to prevent the 
destruction of the quality of life and natural beauty that attract tourists.   
 
 
Results of Modification to the Lake Michigan Environment 
 
Human use, modification and consumption of lands and waters in the Lake 
Michigan basin have not occurred without environmental consequences.  In a 
report to congress, the U.S. Environmental Protection Agency (EPA) revealed 
that 96 percent of assessed Great Lakes shoreline miles have been impaired 
(EPA, 2000).  Under the Great Lakes Water Quality Agreement, the following 
Areas of Concern (AOC) have been identified in the Lake Michigan basin:  
Manistique River, White Lake, Muskegon Lake and the Kalamazoo River in 
Michigan; the Grand Calumet River in Indiana; Waukegan River in Illinois; and 
Milwaukee Estuary, Sheboygan River, Fox River/Southern Green Bay, and 
Menominee River in Wisconsin. These are specific geographic areas where 
beneficial uses dependent on the chemical, physical, and biological integrity of 
the water have been severely threatened or impaired.  While only some 
communities share the responsibility for cleaning up these Areas of Concern, 
each municipality has the responsibility to ensure that ecosystems within its 
own borders do not become severely threatened or impaired. 
 
Water quality of the lake has been historically threatened due to both point and 
nonpoint sources of pollution.  Direct discharges from commercial and industrial 
sources have left behind long-lasting effects in many regions of the basin.  For 
example, the world’s largest concentration of paper mills located in the Green 
Bay-Fox Valley area has contributed to high levels of industrial pollution in the 
lake and surrounding river and bay areas.  Likewise, high levels of urbanization 
combined with sprawling steel production facilities along portions of the Illinois 
and Indiana coastline have resulted in the filling and "hardening" of the 
shoreline and the discharge of large amounts of pollutants into the surrounding 
air, water, and coastal lands (EPA, 2000).   
 
Industrial pollutants such as PCB’s and heavy metals constitute severe threats 
to human health, public water supply, ecosystem integrity, and local economic 
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vitality.  Human exposure to PCB’s has been found to cause cancer, learning 
deficits, reproductive deficiencies, immune system suppression, and other 
health problems (EPA, 2001).  As a result, consumption of most Lake Michigan 
fish has been either strongly discouraged or banned outright (Illinois 
Department of Public Health, 2001).  Eliminating these pollutants presents a 
difficult problem as well.  Lake Michigan’s water retention time -- the time it 
takes for water to cycle through the lake -- is estimated at 100 years.  
Therefore natural filtration of pollutants from the Lake’s waters will take 
decades.  In addition, many contaminants remain trapped in nearshore 
sediments in the vicinity of the pollution source, providing a continuous and 
severe threat that specifically targets residents of heavily industrialized areas.  
 
Fortunately, great strides have been made in the past two decades to improve 
industrial pollution control policies and cleanup efforts.  As a result, nonpoint 
source (NPS) pollution has replaced point source pollution as the single major 
threat to Lake Michigan (EPA, 1997a).  Although NPS pollution does not 
originate from a specific location, the majority of this pollution is directly 
attributable to human activities and modification of the landscape.  Much NPS 
pollution stems from agricultural and urban stormwater runoff, which flows into 
surface waters, carrying pollutants such as pesticides, herbicides, nutrients, 
pathogens, oils, heavy metals and sediments into the lake.  Many of the Lake 
Michigan basin’s Areas of Concern (mentioned above) have been designated as 
such because of the high concentrations of the following contaminants in local 
surface waters: phosphorus, nitrogen, pesticides, biological pathogens, oil and 
grease.  Phosphorus, nitrogen, and pesticides are typical NPS pollutants 
associated with runoff that flows over agricultural lands, while oil and grease 
typically enter surface waters via stormwater runoff from urbanized areas.  
Biological pathogens come from human and animal waste flowing from septic 
systems, waste water pipes or agricultural lands.  Beach closings due to high 
biological pathogen loads are not uncommon on Lake Michigan’s shores and 
can cost some hard areas up to $5 million in lost revenues (EPA, 2000).  
Though assessing the direct effects of all nonpoint source pollutants may be 
difficult, it is an accepted notion that NPS pollution detrimentally impacts 
drinking water supplies, recreation, fisheries and wildlife habitat (EPA, 1997b).  
Lessening the impacts of NPS pollution requires a change in the behavior of 
nearly every human and every community in the watershed to make a great 
difference.   
  
Clearly the modification of the Lake Michigan environment to accommodate 
human populations has impacted the lake, the shoreline, and the entire basin.  
Not all results of land modification are negative—development gives a wider 
variety of people access to the beauty of the Lake Michigan environment and 
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allows basin municipalities to benefit economically from the Lake as a resource.  
However, relentless reaping of economic benefits from this resource can 
threaten the integrity of the entire ecosystem, thereby jeopardizing the 
economic base of the region.  After all, Lake Michigan would not be so popular 
with tourists if it did not offer ample open space, pristine beaches, vast 
expanses of sand dunes, inviting waters, diverse wildlife habitat and lush 
forests.  For this reason, Lake Michigan municipalities find themselves trying to 
establish a balance between consumption of the Lake’s resources and 
preservation of the ecosystem’s integrity.  This translates into the typical and 
difficult dilemma of balancing the protection of private property rights and the 
protection of a public good.   
 
 
Protection Efforts 
 
Efforts to protect the Lake and its ecosystems are currently supported by many 
different organizations and all levels of government.  In order to understand the 
role of local land use planning and regulation, it helps to first establish the 
context of federal, state and non-governmental efforts to protect the Lake.   
 
Federal Protection Efforts 
 
One approach the federal government has taken to protect the Lake is land 
acquisition.  Lake Michigan’s two national lakeshores serve to protect the rarest 
and most fragile landform associated with the Lake—sand dunes.  Indiana 
Dunes National Lakeshore, authorized by Congress in 1966, protects 15,000 
acres of dunes and shoreline from heavy industry and urbanization in northwest 
Indiana.  In 1970, Congress authorized the designation of Sleeping Bear Dunes 
National Lakeshore in northwestern Michigan, which contains nearly 57,000 
acres under federal control, and another 14,194 acres under non-federal 
jurisdiction.  Thirty years later, these federal land acquisitions are still a source 
of controversy among private landowners who have lost their rights to occupy 
tracts within the parks.  Despite this fact, many believe that the national 
lakeshore designation has achieved its goal of slowing irrational development 
and keeping the shoreline in tact for future generations to enjoy (Karamanski, 
Theodore J., 2000).  In establishing Sleeping Bear Dunes National Lakeshore, 
Congress indicated that “substantial reliance shall be placed on cooperation 
between Federal, State, and local governments to apply sound principles of 
land use planning and zoning” (United States Code, Title 16, Chapter 1). 
 
Beyond land acquisition, federal initiatives to protect national water resources 
include a variety of regulations, policies and statutory programs.  The Clean 
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Water Act of 1977 sets the regulatory stage for the protection of surface water 
quality in the United States.  This Act set water quality standards for all 
contaminants in surface waters.  It established a permit system for discharging 
pollutants from a point source and gave the Army Corps of Engineers and the 
EPA the authority to implement pollution control programs.  Again the 
importance of collaboration with state and local level governments arises, 
because the Clean Water Act “recognized the need for planning to address the 
critical problems posed by nonpoint source pollution” (EPA, 2002).   
 
Two particular sections of the Clean Water Act help to develop the context for 
this study.  Section 319 of the Act—added in a 1987 amendment—further 
addresses nonpoint source pollution.  Under Section 319, each state must 
identify significant nonpoint sources of pollution, navigable waters threatened 
by NPS pollution and best management practices to reduce the threat.   Grant 
money is available to help support these efforts.  States must also establish 
programs to implement the best management practices in an attempt to reduce 
NPS pollution.  They are urged to implement management programs on a 
“watershed-by-watershed basis”.  While the Clean Water Act places the primary 
responsibility for regulating point source pollution with the Federal Government, 
Section 319 identifies NPS pollution as an issue that must be addressed at lower 
levels of government.   
 
Section 404 of the Clean Water Act regulates the discharge of dredged and fill 
material into waters of the United States, including all tidal waters, all interstate 
waters, virtually all wetlands, lakes, rivers, perennial and intermittent streams, 
and dry washes in the arid west.  A permit from the U.S. Army Corps of 
Engineers is required to participate in activities that impact these waterways.  
Activities regulated under Section 404 include fills for development, water 
resource projects (such as dams and levees), infrastructure development (such 
as highways and airports), and conversion of wetlands to uplands for farming 
and forestry.  When reviewing a project, the Corps looks for evidence that steps 
have been taken to avoid wetland impacts where possible, to minimize potential 
impacts to wetlands, and to mitigate the unavoidable impacts through new 
wetland creation.  Activities such as farming, ranching, silviculture, and 
emergency reconstruction of infrastructure are exempted from Section 404.   
 
Other relevant federal acts provide financial and technical assistance to states 
for natural resource conservation and restoration projects.  The Coastal Zone 
Management Act (Title 16, Ch. 33, 1972), amended by P.L. 104-150 Coastal 
Zone Protection Act of 1996, encourages states to adopt coastal management 
programs.  Once a state’s coastal management program has been approved, 
the state is eligible to receive grants to help with the program’s implementation.  
Approval of management programs requires participation at the local and 
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regional level, and full consideration of ecological, cultural, historic, aesthetic 
and economic development needs.  Section 1452 of the Act specifically 
encourages that states prepare management plans for coastal areas of special 
concern, such as those areas where significant natural resources are located, or 
those that have particular environmental clean-up needs. 
 
Although logic exists for managing a nationally significant resource such as 
Lake Michigan at the federal level, there is a clear limit to the efficacy of federal 
regulations and programs.  For example, a recent study by the National 
Research Council found that Section 404 goals for wetland mitigation are not 
being met sufficiently (NRC, 2001).  The NRC concludes that decision-making at 
a larger scale (i.e. lower level of government) is necessary to protect wetlands 
and achieve the goals of the Clean Water Act.  While federal efforts to protect 
Lake Michigan establish important minimum standards for state and local 
governments to follow, these initiatives can prove futile without state and local 
level efforts to address specific areas of concern in the Lake Michigan basin. 
 
State Protection Efforts 
 
While summarizing the statutes for all four states is out of the scope of this 
project, some brief observations of state efforts to protect the Lake deserve 
discussion.  In each state, environmental quality is monitored and regulated by 
state agencies with various names, including the Department of Natural 
Resources, Department of Environmental Quality, Department of Environmental 
Management, and Environmental Protection Agency.  All states have passed 
legislation that serves to protect Lake Michigan either directly or indirectly.  In 
most cases, the states’ environmental regulations serve as minimum required 
standards or model ordinances, and jurisdictions within each state have the 
option of passing stricter standards.  Where jurisdictions choose not to regulate 
certain activities or practices, the state standards apply.  To varying degrees, 
each of the four states address the following issues relevant to this study:  
shoreland development, mining of sand dunes, watercraft pollution, nonpoint 
source pollution, stormwater runoff, soil erosion, wetland and other natural 
area protection, hazardous and solid waste storage and disposal, underground 
storage tanks and floodplain development.  Statutes addressing nonpoint 
source pollution and soil erosion generally also regulate pollution from 
construction sites and agricultural lands.    
 
While all four states authorize land use planning and regulation at regional, 
county, township, and municipal levels, only Wisconsin, Illinois and Michigan 
greatly encourage planning as a tool for environmental protection (based on a 
review of language used in state statutes).  In fact, Chapter 1 of the Wisconsin 
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statutes, which establishes the sovereignty and jurisdiction of the state, 
encourages the state to design its programs, policies and investments based on 
local, comprehensive planning goals.  The third comprehensive planning goal 
listed calls for the “[p]rotection of natural areas, including wetlands, wildlife 
habitats, lakes, woodlands, open spaces and groundwater resources”.  These 
three states have mandated state agencies to prepare various plans and 
ordinances that can be used as models by local jurisdictions for environmental 
protection.  Examples include stormwater runoff and soil erosion reduction 
ordinances, nonpoint source pollution reduction plans, and watershed 
development plans.  According to state statutes, Indiana relies less on planning 
and land use codes, and instead bases its approach to environmental protection 
on “clean manufacturing” which becomes manifest in state level control of 
permitting and pollution abatement.     
      
Role of Local Planning 
     
Both federal and state initiatives to protect the Lake Michigan ecosystem call for 
collaboration at the local level through land use planning and zoning.  Land use 
planning allows local governments to analyze development trends on a large 
scale and identify specific critical issues that are best addressed through zoning 
and other regulations.  Planning also helps to ensure that zoning and 
infrastructure decisions are made in line with the broad public interest and the 
quality of life for future generations.  Planning that involves broad-based citizen 
participation in shaping the future of the community today through goals and 
policies forges a clear path for new appropriate regulations tomorrow. 
 
Regulations serving to protect the Lake from the impacts of development occur 
in various forms.  If implemented properly, zoning regulations can control 
sprawl by concentrating development in already built-up areas and prohibiting 
growth where it will negatively impact natural resources.  Communities can help 
to protect water quality through zoning by establishing standards such as 
minimum lot size, minimum lot width, maximum impervious surface coverage, 
and minimum setbacks from surface waters.  A main goal of regulating land use 
and development should be maintaining a sustainable balance of land uses to 
serve both human needs and those of the natural environment.   
 
Other ordinances that are pertinent to this study are those that focus on 
reducing impacts from stormwater runoff, soil erosion and other NPS pollution. 
Some “goal-oriented” ordinances focus on specific areas of local significance, 
such as shorelands or wetlands.  Regardless of the specific focus, these 
ordinances typically enforce best management practices that serve to protect 
the watershed and create incentives for preserving open space or natural 
resource areas. 
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Study Overview 
 
To better understand the state of local efforts to protect Lake Michigan,  the 
Lake Michigan Federation commissioned this study.  By evaluating land use 
plans and regulations for local development, one can obtain a clear picture of 
shoreline communities’ commitment to land use practices that serve to protect 
the quality of the Lake and other natural resources in the basin.  Are local 
planning agencies making any efforts to protect the Lake?  What methods are 
currently utilized, and what is the motivation behind the efforts?  Do efforts 
differ by state or by level of government?  This study attempts to answer these 
and other questions regarding local protection of Lake Michigan through land 
use planning and regulation.  
 
Part One: Content Analysis of this paper reports the methods used and the 
results obtained from the evaluation of over sixty shoreline jurisdictions’ land 
use plans and regulations.  In the process of evaluating these documents, many 
exciting examples of restoration and protection efforts were found throughout 
the Lake Michigan watershed.  As a result, we added Part Two: Current 
Practices, to share these qualitative “lessons learned” from the study.  This 
section contains a compilation of the best practices employed throughout the 
watershed, essentially creating a checklist against which other jurisdictions may 
improve their own planning and regulatory efforts.   
 
The products of this research are targeted primarily at planners and land use 
managers at the local level.  However, this report is also suited for use by 
regional planning commissions, extension offices, local citizen groups, state 
environmental agencies and any other interested parties.  The goal of this effort 
is to improve the understanding of how land use practices can be utilized to 
protect the quality of the Lake Michigan environment, and we hope the results 
of this report will be used to support such efforts.   
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The purpose of this study is to evaluate how current planning efforts and land use regulations in the 
jurisdictions bordering Lake Michigan preserve, protect and restore the region’s land and water resources.  We 
investigated how documents such as land use plans, zoning ordinances and subdivision ordinances address Lake 
Michigan directly as a resource area, and indirectly through responsible land use and development practices.  In 
order to evaluate these efforts, our research has focused on answering the following five questions:   
 
 
 
 
 
 
 
 
 
 
 
 
In addition to these five main questions, we are also interested in comparing efforts to protect Lake Michigan 
among its four border states: Illinois, Indiana, Michigan, and Wisconsin.  Comparing these results and 
understanding why certain states address Lake Michigan protection more thoroughly than others may help 
enhance planning efforts and augment policy implementation in the whole basin.  Likewise, examining how the 
goals and policies of land use plans are implemented through zoning and regulatory measures aids in 
understanding the interrelationship of each of these processes.  To address these matters a discussion of the 
following questions is also included: 
 
 
 
 
 
As stated, the goal of the study is to evaluate shoreline communities’ efforts to protect land and water resources 
surrounding Lake Michigan.  To facilitate this goal, the study evaluates the formal plans and ordinances created 
by county and municipal governments in the nearshore area of the Lake.  It indicates what types of plans and 
regulations communities have adopted, and documents the thoroughness of various environmental elements 
covered.  As with all studies, this one has limitations.  In particular, the quantitative part of this study does not 
judge the “quality” of standards recommended within plans and ordinances; it captures only the presence and 
level of detail provided by these documents.  (To complement this effort, Part 2 of the report highlights local 
planning and regulatory efforts considered to be high quality.)  The study is also unable to capture how well 
communities are implementing plans and enforcing regulations.  Understanding each of these limitations is 
important for interpreting the results of the study.  Plans and regulations with seemingly detailed content will be 
ineffective if they do not reflect local conditions, or more importantly, are not consistently enforced. 
Purpose 
Scope 
1. To what extent do jurisdictions directly address the preservation and protection of Lake 
Michigan and its shoreline in their land use plans and policies?   
2. How do jurisdictions encourage or require the preservation of other natural resource areas, such 
as surface water bodies, wetlands, groundwater, forests, wildlife habitat areas, environmental 
corridors and agricultural land?  
3. Do jurisdictions address the restoration and reclamation of derelict lands or degraded resource 
areas such as wetlands, streams or the lakeshore? 
4. How do local planning efforts and regulations address nonpoint source pollution?  
5. Which types of environmentally sensitive development practices do jurisdictions encourage or 
require? 
1. How do local governments in the four states compare in their efforts to preserve, protect and 
restore Lake Michigan through land use planning and regulation?  
2. To what extent do jurisdictions maintain consistency between planning and regulatory efforts? 
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Four states, 34 counties and hundreds of municipal governments are 
responsible for land use planning and environmental protection bordering Lake 
Michigan.  In order to evaluate these jurisdictions, land use plans and 
ordinances were solicited from all counties and at least two nearshore 
municipalities within each county bordering Lake Michigan.  Since eligible 
jurisdictions vary considerably by population and land area, an attempt was 
made to incorporate a representative study population by including 
municipalities of various sizes from each county.  In total, 105 jurisdictions were 
invited to participate.  Of this sample, at least one eligible document was 
received from 62 jurisdictions.  Table 1.1 lists the names of participating 
jurisdictions and documents received.  The geographic distribution of these 
jurisdictions is displayed in the study area map shown in Figure 1.1.   
Document Acquisition 
Figure 1.1:  Study Area Map 
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Table 1.1:   
Participating Jurisdictions   
Comprehen-
sive Plan 
NPS Control 
Plan Other Plan 
Zoning 
Ordinance 
Subdivision 
Ordinance 
Shore-Wetland 
Floodplain 
Erosion/
Stormwater 
Other 
Ordinance 
 Evanston X   X     
Highland Park X   X X    
Lake Forest X   X X    
Lake County X   X X   X 
 Beverly Shores X   X X X   
East Chicago X   X X    
Hammond X   X     
Michigan City X   X X    
Portage    X X    
LaPorte County    X X    
Porter County    X X   X 
  Charlevoix X   X     
Elberta X  X X     
Gladstone X   X X    
Holland X  X X     
Ludington X  X X     
Manistee    X     
Menominee X   X     
Muskegon    X     
Pentwater X   X     
Petoskey X        
Traverse City X   X X   X 
Allegan County X        
Antrim County   X    X X 
Benzie County X   X     
Berrien County X        
Delta County X   X     
Emmet County X   X     
Grand Traverse Cnty X  X    X  
Leelanau County X        
Manistee County X        
Mason County X   X   X  
Muskegon County X   X X   X 
Oceana County X        
Ottawa County X        
Schoolcraft County    X     
Van Buren County X        
 Holland X   X     
Howard     X X X   
Kenosha X   X     
Kewaunee X   X X X   
Manitowoc X   X X X   
Marinette X   X X X   
Mequon    X X  X  
Milwaukee X   X     
Oconto    X  X   
Port Washington X   X X  X  
Racine    X  X   
Sheboygan X   X X X   
Shorewood    X  X   
Sturgeon Bay  X  X X    
Suamico X  X X X    
Brown County X  X  X X   
Door County X   X X   X 
Kenosha County X   X X    
Manitowoc County    X X X  X 
Marinette County  X       
Milwaukee County   X      
Oconto County    X X    
Ozaukee County  X  X X    
Racine County X   X     
Sheboygan County     X X   
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Based on a literature review of environmental planning and content analysis techniques, an evaluation protocol 
was developed to assess planning and regulatory measures related to natural resource areas, restoration and 
reclamation efforts, nonpoint source pollution, and environmental development practices.  The final set of 
criteria is listed in the following table. 
Evaluation Protocol 
Table 1.2:  Evaluation Protocol 
Preservation of Natural  
Resource Areas: 
 Best Management Practices  
to Prevent NPS Pollution: 
 Environmentally Sensitive  
Planning & Development: 
Lake Michigan / Shoreline / Dunes  Stormwater Runoff  Land Suitability Analysis 
Surface Waters  Impervious Surfaces  Planned Unit Developments 
(Streams, Floodplains, Inland Lakes)  Erosion / Sedimentation  Clustering Incentives 
Wetlands  Construction Activities  Buffer Requirements 
Groundwater  Silviculture  Vegetative Coverage Standards 
Forests  Surface Mining  Performance Standards 
Wildlife Habitat  Agricultural Chemicals  Watershed Planning 
Open Space  Lawn Care  Waterfront Overlay / Zone 
Agricultural Land  Surface Contamination  Flood Overlay / Zone 
  Septic / Sewage Systems   
Restoration Efforts:  Landfills  Other: 
Streams  Hazardous Materials   Statement of Intent 
Wetlands  Storage Tanks (UST’s and AST’s)   Interagency Collaboration 
Lakeshore  Underground Discharges   
Surface Mines  Marine Boating Facilities and Activities   
Brownfields  Dredging   
Scoring System 
Plans and ordinances vary considerably in terms of purpose, content, detail and format.  Therefore, it was not 
deemed appropriate to use the same scoring system for both types of documents.  Instead, two separate scales 
were devised to evaluate plans and ordinances.  Plan criteria were rated on a scale of 0 – 3 points, while 
ordinance criteria were rated on a scale of 0 – 2.  Based on the chosen system, plans are able to achieve higher 
scores as they progressively describe issues, impacts, goals, standards and implementation steps related to 
individual criteria.  Accordingly, coverage of plan criteria is judged as lacking (0), minimal (1), moderate (2) or 
thorough (3).  For ordinances, the chosen scoring system equates greater regulatory detail with a higher score; 
it does not judge the quality or stringency of actual standards.  Based on this system, coverage of evaluation 
criteria in ordinances is judged as lacking (0), minimal (1), or detailed (2).  Tables 1.3 and 1.4 outline the 
scoring system for ordinances and plans, respectively.  
 
To create an overall score for plans and ordinances, breadth and depth scores were determined for each set of 
documents.  Breadth scores indicate the total number of criteria addressed, while depth is calculated by sum-
ming all individual criteria scores.  In order to facilitate regional comparison, each of these scores was normal-
ized against the highest scoring jurisdictions in the study area and fit to a scale of 0 to 10.  Breadth and depth 
scores were then averaged to obtain total normalized plan and ordinance scores.  A more detailed description of 
the document acquisition process, evaluation protocol and scoring procedures may be found in Appendix A.   
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 Table 1.3:  Scoring System for Ordinances 
Lacking: 
0 points 
The ordinance does not mention or reference the issue. 
Minimal: 
1 point 
The ordinance mentions or references the issue with no detail. 
Detailed: 
2 points 
The ordinance mentions/references the issue and  
1.  permits/requires consideration of same as part of project activity and/or 
2.  provides compliance standards or requirements 
Table 1.4:  Scoring System for Plans 
Lacking: 
0 points 
The plan does not mention or reference the issue. 
Minimal: 
1 point 
An identified issue is supported by information which: 
1. describes the issue 
2. describes issue benefits or impacts 
Moderate: 
2 points 
An identified issue is supported by information which: 
1.  describes the issue  
2.  describes issue benefits or impacts 
3.  recommends standards, policies or objectives for impact resolution  or 
            lists the issue as a plan goal or purpose 
Thorough: 
3 points 
An identified issue is supported by information which adequately: 
1.  describes the issue 
2.  describes issue impacts 
3.  recommends standards, policies or objectives for impact resolution 
4.  lists the issue as a plan goal or purpose or 
            describes ongoing implementation of steps addressing the issue. 
Reporting the Results 
 
Rather than focus on the scores of individual jurisdictions, we have chosen to report how well individual criteria 
are addressed, how criteria are addressed differently in plans and ordinances, and how the four states compare 
in both efforts.  For all criteria, we chose to simplify the results (and graphs) by revealing how many 
jurisdictions address the issue at all (received any score except zero), and again, by how many jurisdictions 
address the issue thoroughly (received the highest possible score; “3” for plans, “2” for ordinances).  In order to 
compare efforts between the four states, total jurisdiction scores within each state were averaged and 
presented as one state score.  Throughout the report, especially in Part 2, we have highlighted sections of 
individual plans or ordinances offering exceptional protection efforts.  Reporting the results in this manner 
stresses the educational value of this material rather than its use for competitive means.  
An Evaluation of Planning and Regulation for the Protection of Lake Michigan 1.8 
Efforts to Protect Lake Michigan  
Lake Michigan  
is one of the 
resource areas 
covered least 
comprehensively 
within most 
plans. 
To what extent do jurisdictions directly address preservation and 
protection of Lake Michigan and its shoreline in their land use plans 
and policies? 
Lake Michigan as Addressed in Plans 
 
Nearly all of the jurisdictions bordering Lake Michigan mention the proximity of 
the Lake in their land use plans.  In fact, 94% of the 48 jurisdictions 
contributing plans addressed Lake Michigan in their plans to some extent 
(Figure 1.2).  The Lake is therefore the most commonly considered resource 
area in plans.  Despite this fact, 39% of jurisdictions either fail to address the 
Lake, or go no further than mentioning its presence in their land use plans.  
Another 38% consider the Lake’s protection an important planning goal but fail 
to include implementation steps to accomplish this goal. Consequently, that 
leaves less than a quarter of plans reviewed that were considered adequate, 
meaning that they include both goals and implementation steps for protecting 
the Lake’s water quality and ecosystem.  The percentage of plans covering 
other resource areas with the same degree of thoroughness is much greater, as 
discussed in the subsequent section.  Open space, for example, was addressed 
nearly as often as the lake (by 86% of plans), but open space preservation is 
addressed thoroughly by twice as many plans as is Lake Michigan preservation.  
Overall, Lake Michigan is one of the resource areas covered least 
comprehensively within most plans.   
 
Some land use plans do set a high standard for addressing Lake Michigan.  
Wisconsin counties that have Land and Water Resource Management Plans and 
practice watershed planning dedicate a full chapter to the Lake Michigan Direct 
Drainage Watershed.  Within this chapter they describe land uses, list priority 
issues, address nonpoint source (NPS) pollution, and identify and map both 
wetlands and highly erodable areas.  They recommend goals, objectives, action 
steps and best management practices to address suitable land uses, NPS 
pollution, water quality, wildlife habitat and education.  Included are 
performance standards regarding rural and urban NPS pollution abatement 
taken from the Wisconsin Administrative Code.  These plans address the Lake 
ecosystem in the most comprehensive manner found in this study.  
 
Lake Michigan as Addressed in Ordinances 
 
In contrast to planning efforts, the study results indicate that 40 out of 52 
jurisdictions (77%) address the Lake to some degree in their regulations, and 
detailed regulations or overlay zones protecting the Lake exist in nearly 60% of 
all jurisdictions (Figure 1.3).  Surprisingly however, nearly a quarter of 
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ordinances reviewed do not even mention the lake.  The range of detail within 
local ordinances varies greatly as well.  Some, such as Wisconsin’s Shoreland-
Wetland zoning ordinances, contain multiple regulations directed specifically at 
preserving Lake Michigan’s water quality and habitat.  Many jurisdictions 
located on the Lake’s eastern shore regulate the protection of dunes, bluffs, 
and high-risk erosion zones.  Some jurisdictions enforce little more than setback 
requirements along the lakeshore.       
 
The fact that some lakefront municipalities completely ignore the Lake in their 
land use plans and regulations was surprising.  In some comprehensive land 
use plans, Lake Michigan fails to make the list of “major water bodies” included 
in the plan fact base, the part of the plan where the local natural resources and 
other background issues are described.  A few jurisdictions have created 
lakeshore zones, where they enforce strict development regulations and best 
management practices, and yet they do not include the Lake Michigan 
lakeshore in this zone.  Likewise, some plans directed specifically at NPS 
pollution control in local watersheds fail to acknowledge that many of the 
watersheds discharge into Lake Michigan, which will ultimately receive the 
brunt of the pollution.  Some jurisdictions’ plans and ordinances focus only on 
water bodies completely contained within their boundaries, implying that their 
environmental responsibilities end directly at their political borders.   
 
There are multiple reasons why a community might be compelled to not 
mention the Lake.  Some may feel that Lake Michigan’s environmental integrity 
is simply too big an issue to tackle.  This is a common problem with natural 
resources.  Since the Lake basin defies jurisdictional and political boundaries, a 
given entity may feel that it is too small to a) damage the Lake’s ecosystem 
 
Figure 1.3:  Number of Jurisdictions Addressing  
                    Lake Michigan in Ordinances** 
  * Out of 48 jurisdictions contributing plans.                                        ** Out of 52 jurisdictions contributing ordinances. 
Figure 1.2:  Number of Jurisdictions Addressing 
                    Lake Michigan in Plans* 
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Resource areas are the most highly and consistently addressed category of all 
criteria evaluated within this survey.  In general, all natural resource areas 
receive substantial consideration within both plans and, to a lesser extent, 
ordinances.  Water resources and open space preservation are the most highly 
addressed resource types.  Habitat preservation does not appear to be a 
primary motivation for protecting these resources.  Although wildlife habitat is 
mentioned by nearly two-thirds of jurisdictions, very few communities address 
this issue with any degree of thoroughness in land use plans or regulations 
(Figures 1.4 and 1.5).   
significantly and b) provide adequate protection for the resources therein.  
Therefore, the entity opts out of taking any responsibility for the resource.  In 
addition, municipalities may assume that higher levels of government have 
jurisdiction over the Lake and are providing sufficient protection.  For these and 
other reasons, around 40% of the jurisdictions fail to address the Lake’s 
protection in their plans and regulations.     
 
While many jurisdictions do not address the Lake as a significant natural 
resource in their plans and regulations, most do address the Lake’s potential to 
attract economic development.  Shoreline jurisdictions are seriously concerned 
with maximizing the economic potential of the waterfront.  Many protection 
measures address the Lake’s “viewshed” but ignore the quality of the 
watershed.  Some plans describe coastal wetlands and sand dunes as 
“constraints to development” and do not consider the intrinsic value of these 
resource areas.  While acknowledging the importance of the Lake’s economic 
potential is appropriate and essential, it should also be acknowledged that 
much of this economic potential depends directly on the health of the lake 
ecosystem.  Efforts to protect the Lake’s environment support investments in 
tourism, public health and quality of life improvements, and aids in 
strengthening ecosystem integrity.  
 
 
How do jurisdictions encourage or require the preservation of other 
natural resource areas, including surface water bodies, wetlands, 
groundwater, forests, wildlife habitat areas, open space and 
agricultural land? 
Protection of the Basin’s Natural Resource Areas 
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Natural Resources as Addressed in Plans 
 
Relative to any one specific resource area, general open space preservation 
receives the most thorough coverage in plans.  More than 20 of the 48 
jurisdictions contributing land use plans give adequate consideration to open 
space preservation, while the same degree of coverage for other resource areas 
is found in no more than 15 of the evaluated planning efforts.  Compared with 
efforts to protect Lake Michigan, open space is discussed slightly less often, but 
in much greater detail.  The preservation of agricultural land, as well as other 
aquatic resources, including surface waters, groundwater and wetlands, are 
also adequately addressed more often than Lake Michigan.  Forests and wildlife 
habitat are the only resources that receive less thorough coverage than the 
Lake.   
 
In light of these comparisons, the high degree of protection afforded open 
space is encouraging.  Preservation of open space serves to protect numerous 
resources, including forests, wildlife habitat, and aquatic resources.  Most plans 
are quick to recognize this relationship and subsequently promote the concept 
of environmental corridors.  Linking a series of open space and natural areas 
protects the most sensitive resource areas and creates corridors for wildlife 
migration.  Environmental corridors also add to the diversity of recreational 
opportunities available in a community.  They can link recreational and 
community centers and provide alternative modes of transportation.  Bike paths 
and walking trails that follow environmental corridors provide access to natural 
areas for people who would otherwise not be able to appreciate them.  In 
addition, many communities boast that such trails are a benefit to public health. 
 
Natural Resources as Addressed in Ordinances 
 
In comparison to planning efforts, regulatory measures more comprehensively 
address and protect surface waters, including Lake Michigan and wetlands.  The 
percentage of ordinances containing detailed regulations addressing each of 
these resource areas nearly doubles the number of plans addressing the same 
issues thoroughly.  Seventy-five percent of the jursidictions addressing Lake 
Michigan and other surface waters in their land use codes do so adequately.  
The same can be said for over 70% of ordinances addressing wetlands.  In 
general, protection measures often take the form of stricter development 
standards near surface waters and wetlands.  Those jurisdictions that enforce 
larger minimum lot sizes, greater setbacks and less impervious surface 
coverage specifically near water bodies were considered to protect these 
natural resource areas adequately.  Thirteen of the 52 jurisdictions contributing 
ordinances covered these issues extensively with shoreland-wetland or 
 
The high 
degree of 
protection 
afforded open 
space is 
encouraging. 
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floodplain regulations.  Many of the methods employed locally to protect natural 
resource areas are listed in Part Two of this report, beginning on Page 2.3. 
 
In comparison to the high degree of protection afforded these aquatic 
resources, groundwater is the resource least protected by local government 
regulations.  Only half of the ordinances address this resource, and a small 
percentage, just 6%, provide “detailed” regulatory steps to protect it.  This 
comes as a surprise, since many Lake Michigan basin communities depend on 
groundwater as a source for drinking water.  As the growing population places 
increasing pressure on Lake Michigan, many communities are utilizing 
groundwater as an alternative form of drinking water.  Unfortunately, the 
abililty of watersheds to recharge groundwater diminishes as land is developed 
and paved over with impervious surfaces.  In fact, loss of groundwater 
recharge due to development can exceed 450,000 gallons per square mile per 
day (Stapleton, 1997).  The few communities addressing groundwater 
thoroughly have done so either by adopting wellhead protection programs or by 
designating important groundwater recharge areas as open space.   
 
Despite generally strong sentiments within plans for the preservation of open 
space corridors, most ordinances contain relatively few regulations to protect 
open space.  While roughly 80% contain at least minimal coverage, less than 
one-third of jurisdictions have adopted detailed regulations protecting open 
space.  Some of the ordinances that scored well for this criterion contain 
conservation districts or detailed clustering or planned unit development 
standards that protect environmentally sensitive land and water resources.  
Others enforce a minimum open space standard for newly developed parcels in 
each land use zone.  More often than not, though, regulatory measures 
promoting open space are limited to subdivision ordinances requiring the 
dedication of open space for parks or other public purposes.   
 
Consideration of forests and agricultural lands in land use codes generally 
undermines what was found in plans.  For example, three-quarters of plans 
reference the protection of forests, while half of the land use codes fail to 
mention this resource.  A similar trend has been recorded for agricultural land.  
Wildlife habitat, on the other hand, is mentioned in regulations by a surprising 
two-thirds of jurisdictions, but, only 10% of jurisdictions enforce protection of 
wildlife habitat with detailed regulations.   
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Figure 1.4:  Number of Jurisdictions Addressing Natural Resource Areas in Plans* 
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Figure 1.5:  Number of Jurisdictions Addressing Natural Resource Areas in Ordinances** 
  * Out of 48 jurisdictions contributing plans. 
** Out of 52 jurisdictions contributing ordinances. 
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Restoration and Reclamation Efforts 
Do jurisdictions address the restoration and reclamation of derelict 
lands or degraded resource areas such as wetlands, streams or the 
lakeshore? 
Aquatic Restoration as Addressed in Plans and Ordinances 
 
Restoration of degraded aquatic systems, including rivers, wetlands and 
shorelines, was addressed minimally in both plans and ordinances.  Although 14 
plans (30%) addressed this subject, only one plan contained thorough coverage 
as defined by the planning criteria (Figure 1.6).  Even fewer jurisdictions 
regulate aquatic restoration.  In total, three jurisdictions addressed any of these 
aquatic systems through regulation, and one addressed the topic with as much 
detail as desired (Figure 1.7).   
 
Beverly Shores, Indiana rates as one of the better efforts to restore aquatic 
resources.  The General Zoning Ordinance (Article XI, Wetland Protection) 
requires wetland mitigation as a condition of violation or application to 
unavoidably alter wetlands.  Developers are required to create wetland 
mitigation plans which consider the type, size, location and ecological functions 
of the wetland as they relate to the watershed.  This particular ordinance 
focuses on wetlands alone.  Few other detailed examples were found in the 
study to offer planning or regulatory guidelines for restoring rivers and 
shorelines.  Monitoring and financial sureties to ensure project completion were 
among sound strategies employed by other study area jurisdictions for such 
projects.   
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Figure 1.6:  Number of Jurisdictions Addressing 
                    Aquatic Restoration in Plans* 
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Figure 1.7:  Number of Jurisdictions Addressing 
                   Aquatic Restoration in Ordinances* 
  * Out of 48 jurisdictions contributing plans.                                        ** Out of 52 jurisdictions contributing ordinances. 
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Brownfields Remediation as Addressed in Plans and Ordinances 
 
Remediation of brownfields in areas of historically industrial land use serves to 
benefit local communities through the cleanup up environmental hazards, the 
reclamation of abandoned lands, and the promotion of economic development.  
Despite numerous benefits, the documents reviewed in this survey show that 
very few communities have local brownfields plans or ordinances.  Five plans 
were submitted that addressed brownfields, only two of which address this 
issue thoroughly.  None of the jurisdictions reviewed cover brownfields in their 
ordinances.   
 
The Village of Elberta, Michigan is one community actively involved in the 
cleanup and redevelopment of brownfield sites.  Since 1997, the village has 
created a Brownfield Redevelopment Authority, designated brownfields 
redevelopment zoning and created plans for the redevelopment of multiple 
abandoned sites throughout the community.  These plans describe existing 
environmental limitations, anticipated remediation steps, development 
restrictions and proposed future land uses.  Muskegon, Michigan also 
aggressively pursues the remediation of brownfields.  In addition to taking 
similar steps as the Village of Elberta, Muskegon has created a brownfields GIS 
database, proposed a groundwater ordinance to prevent future contamination, 
and is actively disseminating information to landowners and developers related 
to existing regulations and potential funding sources.  In addition, Muskegon is 
proactively moving heavy industrial sites away from waterfront areas before 
they become brownfield sites.   
 
Surface Mining Reclamation as Addressed in Plans and Ordinances 
 
Only one plan and ten ordinances of the 48 plans and 52 ordinances received 
mention surface mining reclamation.  The Leelanau County General Plan 
recommends that all extraction be based on an approved reclamation plan.  It 
also advocates developing model sand and gravel regulations and educational 
programs.  Of the ten ordinances that include surface mining regulations, six 
come from Wisconsin counties.  In order to obtain a permit in these counties, 
applicants are required to prepare a reclamation plan and provide monetary 
sureties to guarantee extraction activities are properly carried out.   
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Nonpoint Source Pollution 
Nonpoint source (NPS) pollution has many different origins and forms.  As a 
result, communities have found a variety of ways to address this problem.  For 
example, some communities have created general policies and regulations to 
combat erosion and sedimentation.  Others use great detail to address specific 
causes of erosion and sedimentation, such as construction practices.   This 
study evaluated how shoreline jurisdictions address both general and specific 
causes of NPS pollution in plans and regulations.  Due to the large range of 
pollutants surveyed, evaluation criteria are broken down into logical groupings 
to facilitate the reporting of these results.  It should be noted that, while the 
results are reported in two different categories (“Sedimentation and Stormwater 
Runoff” and “General Contaminants”), all of these are forms of nonpoint source 
pollution that can be equally damaging to water resources.          
 
Sedimentation and Stormwater Runoff  
 
This category includes some of the most common and devastating NPS 
pollutants.  Stormwater runoff flowing over developed land carries debris, 
metals, salts, oils and grease into surface waters.  Large, contiguous areas of 
impervious surfaces such as buildings, roads and parking lots exacerbate this 
problem.  For this reason, impacts of stormwater runoff increase with 
urbanization.  Water quality and habitat degradation as well as persistent 
flooding often result if runoff is not controlled and managed properly.  
Traditional practices of stormwater management use concrete structures to 
transport runoff rapidly away from urbanized areas, essentially forcing 
downstream communities to deal with the resultant flooding and water 
pollution.  New approaches to stormwater management utilize the natural 
infiltration capacity of the land to control both the quality and the quantity of 
stormwater entering streams and lakes. 
 
Stormwater runoff and overland flow accelerate the processes of erosion and 
sedimentation.  Sedimentation in water bodies reduces water clarity, interferes 
with vegetation growth and disrupts fish spawning habitat.   This form of 
pollution is often caused by soil-disrupting activities associated with human land 
use.  Soil erosion from construction sites, croplands, forestry activities and 
surface mines greatly contributes to the sediment load in surface waters.  
Dredging of rivers and lakes also introduces large amounts of sediments into 
the water column.  Additionally, much of the Lake Michigan shoreline is 
considered to be very prone to erosion; many sand dunes and bluffs, 
unanchored by vegetation, are washing into the Lake.     
 
How do local planning efforts and regulations address nonpoint 
source pollution? 
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As shown in Figures 1.8 and 1.9, roughly 85% of plans and ordinances address 
the general processes of erosion and sedimentation to some extent.   Less than 
one-third of jurisdictions evaluated included thorough coverage of this issue in 
their plans.  A slightly greater number of jurisdictions, over 40%, support these 
planning efforts with detailed regulations.   
 
The degree to which jurisdictions address stormwater runoff varies slightly from 
their coverage of sedimentation.  A great majority of jurisdictions address 
stormwater runoff to some extent in both plans and ordinances.  In plans,  
34% of these efforts are considered to be thorough.  Comparatively, nearly 
60% of the jurisdictions addressing the issue have adopted adequately detailed 
regulations to enforce such practices.  Five jurisdictions contributed “goal-
oriented” ordinances adopted specifically to control the impacts of stormwater 
runoff and sedimentation.  These ordinances enforce best management 
practices to minimize impacts of runoff and erosion, and to preserve natural 
infiltration of stormwater.  Construction site erosion is generally addressed in 
great detail.  However, the ordinances give less attention to pollution associated 
with agricultural lands.  In Michigan, the counties of Antrim, Grand Traverse 
and Mason also created guidelines to help citizens comply with the stormwater 
runoff and erosion control ordinance. 
 
In contrast to the relatively high number of communities covering these general 
processes, considerably fewer address the specific causes of runoff and 
sedimentation.  For example, 30% of jurisdictions mention the control of 
impervious surfaces in their plans, but only 2% propose specific implementation 
steps to help reduce this problem.  Over half of the jurisdictions’ regulations 
mention impervious surface coverage reduction, but only eleven have adopted 
enforceable regulations to achieve this goal.  With regard to erosion, a fair 
amount of jurisdictions recognize the considerable contribution of construction 
activities to this problem.  Most, however, fail to recognize the same properties 
of forestry, mining and dredging activities.  Generally speaking, a considerably 
greater number of ordinances than plans address and regulate these specific 
activities causing erosion and sedimentation. 
 
General Nonpoint Source Contaminants  
 
Another common form of NPS pollution results when pollutants leak or leach 
into ground and surface waters.  Certain aspects of development and human 
activities are most often involved in this type of pollution:  agriculture and lawn 
care practices, septic systems, landfills, surface contaminants (e.g. de-icing 
salts), marina facilities and activities, and hazardous materials disposal and 
storage.  Contamination from these sites and practices pose a severe threat to 
Relatively few 
jurisdictions 
address specific 
causes of 
stormwater 
runoff and 
sedimentation. 
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Figure 1.8:  Number of Jurisdictions Addressing Sedimentation, Runoff and Associated  
                   Issues in Plans* 
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Figure 1.9:  Number of Jurisdictions Addressing Sedimentation, Runoff and Associated   
                   Issues in Ordinances** 
  * Out of 48 jurisdictions contributing plans. 
** Out of 52 jurisdictions contributing ordinances. 
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Figure 1.11:  Number of Jurisdictions Addressing General NPS Contaminants in Ordinances** 
  * Out of 48 jurisdictions contributing plans. 
** Out of 52 jurisdictions contributing ordinances. 
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Figure 1.10:  Number of Jurisdictions Addressing General NPS Contaminants in Plans* 
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The latest National Water 
Quality Inventory indicates 
that agriculture is the 
leading contributor to water 
quality impairments, 
degrading 60 percent of the 
impaired river miles and half 
of the impaired lake 
acreage surveyed by states, 
territories, and tribes. 
 
environmental and public health.  For example, recent studies have shown that 
the herbicide atrazine has frequently exceeded its maximum contaminant level 
in various U.S. rivers.  Though water from some of these rivers is treated for 
drinking water, today’s treatment procedures do not reduce herbicide 
concentrations (USGS, 2002).  Short-term health effects of atrazine 
consumption are low blood pressure, muscle spasms, weight loss, damage to 
adrenal glands and congestion of heart, lungs and kidneys; long-term effects 
include cardiovascular damage and cancer (EPA, 2001).  Best management 
practices, many employing land use controls, can help to prevent these and 
other NPS pollutants from entering surface waters, degrading fragile habitats, 
and threatening public health (APA, 2002).  
 
In comparison to sedimentation and stormwater runoff, Lake Michigan shoreline 
communities largely ignore the prevention of other nonpoint source 
contaminants in their land use plans and regulations (Figure 1.10 and 1.11).  
Less than half of all plans mention these pollutant sources.  Of those 
addressed, planning efforts most frequently consider agricultural chemicals and 
septic/sewage systems.  However, less than half of these efforts provide an 
adequate description of the problem followed by suitable best management 
practices and implementation steps.  Comparatively, less than 6% of plans 
thoroughly address other pollutant sources, such as lawn care/grounds 
maintenance, landfills, surface contaminants, marinas/boating facilities, storage 
tanks, underground discharges or hazardous materials.  Some efforts contain 
limited management steps, such as those mentioned on page 2.10 in Part Two 
of this report,  but most stop after merely identifying the issue.  
 
Compared to planning efforts, an even smaller percentage of jurisdictions 
provide regulatory compliance standards or enforce permitting related to these 
types of NPS pollution.  Septic/sewage systems and hazardous materials are the 
most frequently addressed with at least 50% of all ordinances mentioning the 
problem and 15% providing detailed regulation.  Half of the jurisdictions 
reviewed do not even mention these issues in their land use controls.  The 
issue of agricultural chemicals, which received the most thorough consideration 
in plans, is supported with detailed regulations by less than 10% of the 
jurisdictions reviewed.  Interestingly, of those jurisdictions that address lawn 
care, nearly 70% did so with detailed regulations.  Most of these jurisdictions 
have implemented landscaping regulations that encourage natural landscaping 
with native or drought-resistant species in order to reduce the amount of 
pesticides and irrigation needed.       
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Uncontrolled, sprawling development occurs with little respect for 
environmental resources or water quality.  In fact, the nature of traditional land 
use practices often encourages exploitation of these resources.  Oftentimes, 
local development rules are written in a fashion that makes it difficult or 
impossible for creative site design that protects open space and aquatic 
resources.  Given the nature of environmental systems, a more flexible 
approach to traditional regulatory and political planning efforts is necessary.  A 
variety of methods exist that add flexibility to land use codes.  The following 
such environmental planning practices were evaluated in Lake Michigan area 
plans and ordinances: watershed planning, overlay zones, planned unit and 
cluster developments, vegetative coverage standards, performance standards 
and vegetated buffer requirements.  These practices either enforce standards 
or add flexibility to the land use code encouraging developers and land owners 
to protect the natural environment.  Further discussion of these practices and 
examples of their use by Lake Michigan jurisdictions are offered in Part Two of 
this report.     
 
Environmentally Sensitive Practices  
 
Overall, few jurisdictions incorporate the above mentioned environmentally 
sensitive practices in their land use plans (Figure 1.12).  Of all practices, 
vegetative coverage standards were most commonly found in Lake Michigan 
area plans.  Still, only half of jurisdictions address vegetative coverage 
standards in plans, and less than a quarter of these efforts were considered 
thorough by this study’s standards.  Watershed planning is given thorough 
coverage by most jurisdictions, yet over 40% of jurisdictions reviewed fail to 
mention this practice in their plans.  The remaining criteria are adequately 
addressed by less than 10% of all plans, if at all.   
 
Comparatively, a relatively high number of ordinances address environmentally 
sensitive practices in detail (Figure 1.13).  Of all environmentally sensitive 
practices, planned unit developments (PUDs) are regulated thoroughly by the 
greatest number (roughly two-thirds) of jurisdictions.  In plans however, 
roughly 20% of jurisdictions address the issue, but none do so adequately.  
Cluster developments, which are similar to PUDs but provide developers with 
additional incentives to avoid critical resource areas, are surprisingly unpopular 
in shoreline jurisdictions.  A third of the jurisdictions promote this practice to 
some degree in plans, but over 80% fail to even mention this practice in land 
use codes.   
 
Environmental Planning Practices 
Which types of environmentally sensitive planning and development 
practices do jurisdictions encourage and require? 
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Figure 1.13:  Number of Jurisdictions Addressing Environmentally Sensitive Practices 
                     in Ordinances** 
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Figure 1.12:  Number of Jurisdictions Addressing Environmentally Sensitive Practices  
                     in Plans* 
  * Out of 48 jurisdictions contributing plans. 
** Out of 52 jurisdictions contributing ordinances. 
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Detailed waterfront and floodplain overlay zones have been created in nearly 
half of all jurisdictions.  However, no plans adequately describe the importance 
and implementation of these zones.  Integrating such a description with the 
water quality goals and shoreline development concerns described within 
numerous plans could provide strong justification for these practices.  
 
A third to half of all ordinances contain detailed regulations requiring buffer 
strips and vegetative coverage standards.  However, few plans adequately 
encourage these practices.  Reducing impervious surfaces in favor of vegetated 
cover or buffers has nevertheless been proven to reduce overland flow and the 
deleterious effects of nonpoint source pollution.  
  
More than a third of jurisdictions cover Land Suitability Analysis (LSA) to some 
extent in their plans and ordinances.  Many ordinances that address land 
suitability do so superficially with an all-encompassing statement similar to the 
following:  “No land shall be divided which is held unsuitable for reasons of 
flooding, inadequate drainage, adverse soil or rock formation, unfavorable 
topography, or any other feature likely to be harmful to general health, safety, 
or welfare or poses an imminent harm to the environment.”   Other 
jurisdictions stopped at identifying suitability of land based on soils.  While soil 
suitability is important, a comprehensive land suitability analysis should include 
a variety of criteria to effectively protect critical natural resources from human 
development. 
 
Most plans do not address performance standards.  The nature of performance 
standards as measurable indicators of the impacts of a given development on a 
particular process makes them likely to be found in ordinances.  Only 20 of the 
52 jurisdictions contributing ordinances to this study have included 
performance standards in their regulations, and a third of these jurisdictions 
enforce detailed performance standards.  Further discussion of this practice 
and an example of how Lake County, IL uses performance standards can be 
found on page 2.7 of Part 2: Current Practices. 
 
Although watershed planning was the practice most adequately addressed 
within plans, only one jurisdiction enforced this practice by means of 
ordinance.  Of all planning and development practices, watershed planning 
promises to most comprehensively protect the Lake Michigan environment.  It 
combines other issues mentioned within this study into a systematic protection 
scheme delineated by natural watershed boundaries.  Because hydrological 
processes occur without respect for municipal boundaries, consideration of this 
concept is of utmost importance.  Unfortunately, collaboration often becomes a 
barrier to implementation of this practice.  For a more detailed discussion of 
this issue see Part 2. 
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Comparison of State Planning Efforts 
How do local governments in the four states compare in their efforts 
to preserve, protect and restore Lake Michigan through land use 
planning and regulation? 
The content and quality of planning and regulatory efforts produced by 
jurisdictions of the four Lake Michigan states varies widely.  Although local 
discretion is responsible for much of this variation, statewide score comparisons 
provide strong evidence that state mandates and regional planning assistance 
are influential at the local level.  Following an evaluation of county and 
municipal scores by state, the influence of local, regional and state planning on 
these scores is discussed.  
 
County Plan and Regulation Scores 
 
On a statewide basis, counties within this study consistently performed better 
than municipalities (Figures 1.14 and 1.15).  On average, states’ mean county 
scores are nearly 30% higher than the same states’ municipal scores.  This 
trend may be explained by the strong base of natural resources available at the 
county level.  While many counties focus planning and regulatory efforts on the 
preservation of these resources, municipalities tend to focus more heavily on 
multi-faceted community issues, including economic and physical development. 
 
Among statewide county planning efforts, the mean score for Wisconsin 
exceeds other states by nearly 2 points.  Illinois and Michigan counties 
performed at roughly the same level, and no plans were received from Indiana 
counties.  Among regulatory efforts, mean scores in Illinois and Wisconsin 
counties exceed those of the other states by roughly 3 points.  Although Illinois 
graphically scored higher than county-level efforts in the other states, it is 
important to note that this score represents only Lake County, Illinois.   
 
Municipal Plan and Regulation Scores 
 
Although municipalities scored somewhat lower than counties, several fine 
municipal efforts have been recorded.  Mean scores for Wisconsin 
municipalities, for example, rank relatively high among both plans and 
ordinances.  On average, Wisconsin municipal planning scores exceed other 
municipal scores by 1-2 points.  Likewise, Wisconsin’s mean ordinance score 
exceeds similar municipal efforts by nearly 3 points and even ranked higher 
than Michigan and Indiana county ordinance scores.  In a statewide 
comparison, Illinois, Indiana and Michigan municipalities performed at roughly 
the same level within both plans and ordinances.   
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Variation within Plans and Ordinances   The error bars on each of the graphs indicate the degree of 
variation recorded among individual jurisdictions.  Relatively few plans or ordinances were analyzed for Indiana 
and Illinois, resulting in the extremely wide-ranging or non-existent variation.  Conversely, the standard error 
recorded for Michigan and Wisconsin accurately depicts the range of efforts produced.  Wisconsin county 
ordinance scores deviated by little over half a point in either direction.  In comparison, plan and ordinance 
scores of all other jurisdictions varied by approximately 2 points.  It is likely that state mandates influenced the 
consistency displayed by Wisconsin ordinances, but further research is necessary to confirm this. 
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Figure 1.15:  Average County and Municipal Ordinance Scores by State 
Figure 1.14:  Average County and Municipal Plan Scores by State 
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Local Discretion in Planning and Regulation 
 
To understand the score variations between states and levels of government, it 
is helpful to consider the local and state context in which plans and ordinances 
are produced.  For the most part, all four states authorize local planning and 
zoning in much the same way.  Local units of government—including cities, 
towns, villages, townships and counties—are authorized by each state to create 
comprehensive plans guiding the future development of each respective 
community.  Ordinances and other regulations may also be adopted to legally 
implement these plans.  As a result of this organizational framework, whereby 
planning and zoning occur largely at the discretion of local jurisdictions, most 
local variation in the content and quality of plans and ordinances can be 
attributed directly to local jurisdictions.  In many cases, statewide and regional 
trends also reveal that state mandates and regional planning assistance may be 
influential in shaping local plans and ordinances.  
 
Planning and Technical Support at the Regional Level 
 
Regional planning commissions, while present throughout most of the states, 
are optional and advisory.  They are formed to offer planning and technical 
support to local communities and the region as a whole.  Technical services 
potentially provided by regional commissions include GIS, aerial photography 
and the collection and analysis of demographic and other information.  In 
addition, other products and services successfully tested by communities, such 
as model ordinances, capital improvements programs and successful grant 
writing strategies, may be shared and improved upon throughout the region.  
In general, regional planning commissions are beneficial because they are able 
to address issues that transcend the geographic boundaries and financial 
capabilities of individual jurisdictions.   
 
The degree to which regional planning influences local land use varies greatly 
throughout the four Lake Michigan states.  Not all plans created by regional 
commissions were exceptional, but they did generally rank among the better 
efforts.  In Wisconsin, for example, the support of the Southeastern Wisconsin 
Regional Planning Commission (SEWRPC) clearly influenced the content and 
quality of local plans and ordinances.  Most products created by SEWRPC, 
including plans and ordinances, scored consistently high in this study.  Shared 
resources, extensive knowledge of both regional and local issues, and the 
experience and growth gained through repetition most likely contribute to their 
success.   
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The Role of State Regulation  
 
Ordinances that cover this study’s evaluation criteria most thoroughly generally 
resulted from state mandates to regulate specific environmental issues.  
Wisconsin’s mean county and municipal ordinance scores, for example, 
outranked the other states’ ordinance scores, with the exception of the single 
Illinois county score achieved by Lake County, IL.  Most likely, these high scores 
reflect Chapters NR 115-117 of the Wisconsin Administrative Code, which 
requires that all municipalities and counties enact and enforce shoreland-
wetland and floodplain zoning.  As a result, Wisconsin counties and 
municipalities submitted a relatively large number of each of these types of 
ordinances.  Twenty-three participating Wisconsin jurisdictions created 17 
shoreland-wetland zones and 19 floodplain zones (Figure 1.16).  On average, 
80% of Wisconsin jurisdictions submitted these types of documents, while less 
than 20% of other jurisdictions did the same.  In addition to covering the 
evaluation criteria well, the content of these documents is quite consistent 
among jurisdictions reviewed.   
 
Figure 1.16:  Comparison of Shoreland and Floodplain Zoning by State  
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A copy of Wisconsin’s Shoreland Management Program, chapter NR, Section 115, is included in Appendix B.  All 
of Wisconsin’s local shoreland-wetland ordinances are based on the minimum standards established within these   
mandates.   
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Other states’ mandates also effectively encourage regulation at the local level.  
In Michigan, for example, zoning to protect high-risk erosion areas and sand 
dunes is relatively common.  Michigan’s Natural Resources and Environmental 
Protection Act (1994, Public Act 451) directly influences each of these zones.  
Part 323 of the Act, Shorelands Protection and Management, classifies high-risk 
erosion areas, flood risk areas and environmental areas throughout the state, 
and requires that localities enact “approved” ordinances to protect these 
resources.  Part 353 of the Act, Sand Dunes Management, allows townships, 
municipalities and counties to enact zoning ordinances to protect critical dune 
areas at a level consistent with or greater than that provided by a model 
ordinance.  
 
State mandates clearly influence local units of government to produce 
ordinances protecting critical environmental land and water resources.  In 
addition to the programs mentioned, state environmental agencies are 
responsible for administering numerous regulatory, permitting and 
environmental monitoring programs.  Although specific programs and 
regulations vary widely by state, regulatory guidelines to lessen the impacts of 
stormwater, erosion, and nonpoint source pollution are common.  Permitting for 
certain activities such as construction, waste disposal, mining, dredging and 
filling may also be required by individual states.  As previously discussed, many 
states also authorize local units of government to become directly involved in 
these efforts by enacting local zoning ordinances in accordance with state 
standards.  To obtain specific information on individual state programs, Table 
1.5 provides links to state statutes and the agencies primarily responsible for 
environmental protection within each state.   
 
IL 
Illinois Department of Natural Resources:   
Illinois Environmental Protection Agency:   
State Statutes: 
http://dnr.state.il.us/  
http://www.epa.state.il.us/  
http://www.legis.state.il.us/ilcs/chapterlist.html 
IN 
Indiana Department of Environmental Management:   
Indiana Department of Natural Resources:        
State Statutes: 
http://www.state.in.us/idem/  
http://www.in.gov/dnr/  
http://www.ai.org/legislative/iac/ 
MI 
Michigan Department of Environmental Quality:   
State Statutes: 
http://www.michigan.gov/deq  
http://www.michiganlegislature.org/ 
WI 
Wisconsin Department of Natural Resources:        
State Statutes: 
http://www.dnr.state.wi.us/  
http://folio.legis.state.wi.us/ 
Table 1.5:  Contact Information for State Programs and State Statutes 
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Consistency  in Plans and Regulations 
Consistency among planning and regulatory efforts is necessary between 
multiple levels of government, between neighboring jurisdictions and between 
local plans and ordinances.  Yet quantitatively evaluating consistency at each of 
these levels is difficult and beyond the scope of this study.  Because this 
important issue deserves some discussion however, this section provides 
examples of how local jurisdictions have successfully promoted consistency 
within plans and regulations.  
 
Interjurisdictional and Intergovernmental Consistency 
 
Local governments working in isolation cannot effectively plan or regulate land 
use unless they are aware of the actions of neighboring jurisdictions and other 
levels of government.  Without collaboration, overlapping, conflicting, or even 
potentially supportive efforts could be overlooked and valuable resources lost.  
As previously mentioned, there are a wide variety of local, regional, state and 
federal organizations and laws that should be considered when planning and 
regulating land and water resources.  Municipalities, townships, counties, 
regional commissions, and state and federal environmental agencies represent 
just the government portion of these organizations.  In addition, non-
governmental partnerships and funding sources should be considered in this 
mix.   
 
To utilize all potential resources in an effective and efficient manner, it is useful 
to understand how each of these efforts is interrelated.  One strategy 
jurisdictions use to support collaboration involves simply acknowledging how 
other related publications and organizations fit within the context of their own 
land use plans and ordinances.  In this study, nearly 85% of plans and 65% of 
ordinances referenced related planning efforts, regulations and programs to 
some extent.  Kenosha County, Wisconsin provided this information effectively 
in its Land and Water Resource Management Plan by including a matrix listing 
all local, county, regional, lake and watershed plans and regulations relevant to 
the county.  Appendix C includes a copy of this matrix.   
 
By referencing related efforts and directly cooperating in planning and 
regulatory efforts, governments can increase awareness of regionally relevant 
programs and encourage accountability by multiple levels of government.  
Additionally, individual agencies may be able to strengthen their own efforts 
through information sharing and mutually supportive goals and objectives.   
 
To what extent do jurisdictions maintain consistency between 
planning and regulatory efforts? 
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Consistency Between Local Plans and Regulations 
 
Plans are the formal documentation of a community’s vision for its future 
development.  They are created through a highly collaborative process 
involving professionally trained planners, local decision makers and 
community members.  Once adopted by community officials, plans are 
implemented through local regulations.  Existing zoning, subdivision, and 
other special-purpose ordinances should be regularly amended or replaced 
to reflect updated goals and objectives contained within land use plans.  
Essentially, regulations are responsible for turning the words and intentions 
of plans into action.  Establishing “consistency” between plans and 
ordinances, therefore, sends a clear message that the government takes 
the community’s vision seriously and is willing to take steps to achieve that 
vision.  An example of a successful effort to maintain consistency between 
plans and ordinances in Door County, Wisconsin is presented in the case 
study on the following page.    
 
Consistency as a Tool to Prevent Takings Claims 
 
Establishing consistency between plans and regulations is an effective means to protect local governments from 
“takings” claims.  Derived from the Fifth Amendment to the U.S. Constitution, which states that private property 
should not be taken for public use without just compensation, a “taking” occurs when a government entity 
adopts a regulation that denies private property owners use of all or part of their land.  If such a regulation is 
found to be unconstitutional, the local government is given two choices: pay full market value for the land as if 
under an eminent domain proceeding; or repeal the regulation and compensate the owner for losses while the 
regulation was in effect. 
 
Given that both of these options involves some amount of compensation to the land owner, it is easy to under-
stand why local governments are cautious in adopting regulations regarding land use.  The threat of a “takings” 
claim may prevent the adoption of regulations that are necessary to protect vital resources.  For example, a 
government may refuse to create a regulation that prevents development on a sand dune if it fears a “takings” 
claim by private landowners.  If however, the new regulation is found to be consistent with the objectives in an 
adopted land use plan, the government entity may be protected from such a claim.  This very strategy has been 
recommended by the American Planning Association in their Policy Guide on Takings. 
 
“ Establish a sound basis for land use and environmental regulations through comprehensive planning 
and background studies. A thoughtful comprehensive plan or program that sets forth overall community 
goals and objectives and which establishes a rational basis for land use regulations helps lay the 
foundation for a strong defense against any "takings" claim. Likewise, background studies of 
development and pollution impacts can build a strong foundation for environmental protection 
measures.”                                                                                         Policy on Takings,  APA, 
2002 
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Case Study:  Preservation of Lake Michigan Through  
Plans and Regulations in Door County, Wisconsin 
 
Plan:  Door County’s Development Plan of 1995 clearly states that protection of natural resources is a high 
priority in planning efforts (pg. 31).  Its attempts to protect wetlands are particularly significant.  Furthermore, 
the county’s plan addresses topographic features that are a vital part of Lake Michigan’s history, shoreline 
ecosystem and integrity: dunes, limestone bluffs, and steep slopes.  The Development Plan outlines the 
following guidelines regarding the protection of these natural features: 
· Utilize zoning regulations to prohibit development of wetlands; avoid road construction. 
· On bluffs, zone for lower density residential development and encourage cluster development. 
· Adapt selective thinning regulations for the bluff escarpment and on top of the bluff to guard against 
erosion. 
· Require proper septic system design and location before approval of bluff development. 
· Prohibit mining on dunes. 
· Allow only limited development on dunes. 
· Keep dunes in public ownership. 
 
Ordinance: Door County’s Zoning Ordinance, last updated in October 2000 implements the planning 
guidelines mentioned above through various routes.  Two zoning districts, Wetland (W) and Natural Area (NA), 
were created to regulate development and protect the county’s highly-cherished resources.  Chapter 5, entitled 
“Natural Features Protection Requirements”, further maintains the consistency between the county’s planning 
and regulatory efforts.  Included in the code are the following regulations: 
 
Wetlands · Maximum impervious surface coverage is 7.5%. 
· Most  land uses prohibited.   
· Filling, draining, dredging, ditching, tiling and excavating strictly regulated. 
Natural Areas · Minimum open space coverage is 80%; Maximum impervious surface coverage is 25%. 
· Commercial and Industrial land uses are prohibited. 
· Minimum lot size is 15 acres.  
Escarpments 
(Bluffs) 
· Selective tree clearing regulations (Example: no more than 30% can be cleared on a 
lot, except for building footprint, driveway, and within 25 feet from building) 
Dunes · Dunes shall not be mined or removed, in part or in total (a few exceptions exist). 
· For any lot, the total area of the building footprints of all buildings placed on a dune 
shall not exceed 10% of the surface area of that portion of a dune located on the lot. 
Shoreland 
Vegetation 
· Within 35 feet of high water mark, only 30% of the 35-foot strip may be removed.  
Cutting and pruning in the remaining 70% must provide sufficient screening from the 
water and control erosion. 
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Conclusions and Recommendations 
This study set out to determine the extent to which shoreline jurisdictions 
are addressing the quality and integrity of Lake Michigan as a water 
resource and as a dynamic natural system.  Some jurisdictions have gone 
to great lengths to protect the shoreline and reduce water pollution in their 
part of the basin.  Many have used zoning and strict development standards 
as tools to protect the lakeshore, coastal wetlands and other natural 
resource areas.  We reviewed plans that outlined in detail best 
management practices and funding or incentive programs to encourage 
responsible construction, agriculture or other land disturbing activities.  A 
few communities have even begun to look at planning and land use 
regulation from the perspective of watersheds rather than political 
boundaries.  Many of the plans and ordinances that achieved these feats 
resulted from interagency and/or regional collaboration spanning multiple 
levels of government.  These efforts set the standard for planning and 
regulation to protect Lake Michigan and its basin.   
 
On the other hand, a few lakeshore jurisdictions have yet to associate the 
consequences of land development with water quality and ecosystem 
degradation.  In fact, compared to the regulation of other land use types, 
some jurisdictions have adopted less strict development standards around 
the Lake and other natural resource areas.  Others acknowledge the Lake 
as an important resource that deserves protection but do not utilize land 
use planning or regulation to implement protection.  Overall, the efforts to 
protect Lake Michigan vary dramatically among shoreline communities.  The 
following conclusions address specific findings of this study: 
 
Shoreline jurisdictions could more effectively use land use 
planning and regulation to protect Lake Michigan.   
 
While most jurisdictions are currently employing land use planning and 
regulation to protect the Lake, many are not utilizing sound planning 
principles for this purpose.  Nearly all jurisdictions surveyed mention Lake 
Michigan within planning documents, but approximately forty percent stop 
at mere acknowledgement of the Lake’s presence.  Most of these 
jurisdictions are quick to recognize the economic opportunities provided by 
the lake, but they are hesitant to advocate for the Lake’s environmental 
integrity.  Protection in the form of enforceable regulations is minimal or 
non-existent in 20 of 48 jurisdictions’ ordinances.  Clearly, the call by the 
Clean Water Act for local involvement through planning and zoning is not 
being answered sufficiently.  In order to reverse this trend, it is crucial that 
citizens and governments of lakeshore areas understand that the economic 
vitality of their communities depends on the continued health of the entire 
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Lake Michigan ecosystem.  This understanding can be addressed by 
implementing more sustainable land use practices.  Encouraging economic 
development through recreation or eco-tourism are sensible choices.  
Heavy industry or mining are also economically viable, but do require 
greater economic outlays to protect environmental quality.  In any case, 
creating easily enforceable regulations for protecting the Lake is important.  
Waterfront overlay zones can be an  effective tool for accomplishing this 
goal.  Many jurisdictions have created such zones, which enforce stricter 
development standards and minimize impervious surface coverage in 
nearshore areas.   
 
Specific sources of nonpoint source pollution could be addressed 
more thoroughly.   
 
Communities in the Lake Michigan region are highly aware of the problems 
posed by nonpoint source pollution due to stormwater runoff, erosion and 
sedimentation.  Roughly three-quarters of jurisdictions have some type of 
regulation to combat these problems.  Significantly fewer jurisdictions 
actually regulate the specific activities causing high levels of sedimentation 
and stormwater runoff.  Erosion from construction is particularly damaging 
to surface waters, and yet two-thirds of jurisdictions fail to regulate 
construction activities.  Less than a quarter of jurisdictions establish 
maximum impervious surface coverage as a simple addition to  
development standards.  Moreover, roughly only ten percent of jurisdictions 
are adequately regulating other common sources of pollution, such as lawn 
fertilizers, road salts, agricultural chemicals and septic systems.  All of these 
pollutants, if unregulated, pose severe and cumulative threats to public 
health and the quality of Lake Michigan waters.  Jurisdictions that address 
NPS pollution thoroughly have created standards and established financial 
incentives for implementing best management practices.  Since every 
resident can contribute to this problem, pamphlets and educational 
outreach are effective techniques used by some Lake Michigan jurisdictions 
to lessen nonpoint source pollution generated by the public.     
 
Most shoreline jurisdictions recognize the benefits of preserving 
open space.  
 
Roughly eighty percent of jurisdictions at least mention that they would like 
to encourage open space, and nearly half possess strong regulations 
requiring its preservation.  The concept of a greenway or environmental 
corridor has also emerged in many communities.  Typically associated with 
large, contiguous parcels of undeveloped land, these areas are beneficial 
for protecting sensitive wildlife areas and preserving the natural mix and 
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distribution of land and water features.  Environmental corridors can also 
serve as extensive recreation corridors that support long distance biking or 
hiking, thereby creating an area of regional significance for tourists.    
Additionally, natural resource areas that would otherwise receive minimal 
attention in land use codes are protected by the preservation of open space 
and environmental corridors.  This is particularly applicable to wildlife 
habitat and forests, which were consistently ignored in many plans and 
regulations.  By encouraging the protection and connectivity of open space 
areas, jurisdictions maintain and enhance the greater Lake Michigan 
ecosystem while increasing the community’s quality of life and 
attractiveness for visitors. 
 
Watershed planning is underutilized.   
 
Among environmentally sensitive planning practices advocated by Lake 
Michigan jurisdictions, watershed planning was the most commonly 
addressed.  Still, only 17% of jurisdictions encourage this practice, and only 
one jurisdiction actually implements its watershed plans through 
enforceable regulations.  Because hydrological processes occur without 
respect for municipal boundaries, consideration of this concept is of utmost 
importance for protecting both Lake Michigan and other inland water 
systems.   
 
Successful watershed planning depends greatly on regional collaboration.       
Some of the best watershed plans reviewed in this study resulted from 
collaborative efforts involving regional planning agencies and the State of 
Wisconsin.  The feasibility of such efforts are greatly enhanced if initiated 
through state-funded mandates.  The legitimacy of such plans and the 
likelihood that they will be enforced through land use codes, however, 
depends on the powers afforded to regional agencies.  Only if regional 
planning agencies are given real powers beyond an advisory role can the 
implementation of watershed plans be ensured.   
 
Few jurisdictions encourage natural resource preservation 
through cluster developments. 
 
By reducing minimum allowable lot sizes and concentrating development in 
environmentally suitable areas, cluster developments are a viable way to 
introduce flexibility into the land use code, presenting opportunities for 
subdivisions that satisfy developers, residents and environmentalists.  With 
such widespread support for open space preservation, it is surprising that 
cluster development has not emerged as a common land use practice in 
shoreline jurisdictions.  Only ten percent of jurisdictions strongly encourage 
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cluster developments, whereas two-thirds have adopted Planned Unit 
Development standards.   Most jurisdictions who have developed cluster 
development standards made relatively simple additions to their PUD 
ordinances.   
 
We observed that communities encouraging new land use trends such as 
cluster developments just recently made these additions to their land use 
plans and regulations.  In fact, the highest-scoring jurisdictions in this study  
updated their plans and regulations in the past five years.  Regularly 
updating plans and ordinances allows governments to consider new trends 
in planning, local land use and socio-economic shifts, advances in 
technology, and changing community goals in the decision-making process.  
Updates also create an incentive for jurisdictions to track the community’s 
growth and prevent negative impacts to natural resources that may be 
threatened by growth.     
 
Protection efforts are stronger at the county level. 
 
Generally speaking, most counties scored at a higher level than 
municipalities.  The planning goals and objectives of many municipalities 
place a strong emphasis on the economic vitality of their communities.  In 
contrast, the number one goal of many counties is the protection of the 
regional natural resource base.  Many municipalities taking proactive 
measures to preserve Lake Michigan and other natural resources in the 
basin have been influenced or assisted by a regional planning agency.  On 
the whole, many counties and municipalities highly value the preservation 
of environmental resources.  The handful of fine examples recorded in this 
study clarify the possibility of preserving natural features without sacrificing 
equally important goals of economic development.   
 
Regional collaboration and state mandates greatly influence local 
protection efforts.   
 
In a comparison of scores across states, Wisconsin performed at a 
consistently higher level than Michigan, Indiana and Illinois.  A closer look 
at the efforts in Wisconsin jurisdictions reveals that many of the plans were 
produced by regional planning commissions or as a result of state 
mandates.  The shared resources, strengths, experiences, and knowledge 
offered by the regional planning commission most likely fortified the efforts 
of localities that sought their support.  The mandates, in turn, required that 
jurisdictions prepare regulations.  Without state mandates, many Wisconsin 
communities may not have voluntarily addressed Lake Michigan’s 
protection.  Yet, with the establishment of the state’s minimum standards, 
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many communities enacted even stricter, more environmentally-focused 
regulations.  Clearly, collaboration and legislation have both succeeded in 
improving efforts to protect Lake Michigan.  Following the lead of 
Wisconsin, other states should reevaluate the effectiveness of their own 
regional and state leadership roles and consider the possibility of expanding 
efforts to protect the Lake.   
 
Lake Michigan’s protection calls for greater efforts to implement 
plans through enforceable regulations.   
 
Planning is incomplete without implementation through land use codes and 
enforcement of those regulations.  Many of the jurisdictions reviewed in this 
study have successfully achieved this consistency in efforts to protect Lake 
Michigan.  Meanwhile, others have invested in comprehensive planning 
efforts and then failed to take further action.  Merely mentioning the Lake’s 
protection is meaningless unless: 1) implementation steps are clearly 
outlined, 2) responsibility for carrying out those steps is fully distributed, 
and 3) funding is made available to carry out plans and enforce regulations.  
Generously granting variances or inconsistently applying regulations erodes 
the strength of these efforts and makes it difficult to defend against takings 
claims.  Each of the steps outlined above are critical to transform a 
community’s vision into a reality.  Likewise, each step is necessary to 
ensure that plans and regulations designed to protect Lake Michigan are 
realized to the fullest extent possible.  
 
Resource-specific plans and ordinances have been used to 
effectively tackle complex environmental planning issues.   
 
Among the highest scoring plans and ordinances, roughly half were created 
to specifically target certain resource areas or pollutant sources.  Examples 
include nonpoint source pollution control plans, shoreland-wetland or 
floodplain zoning ordinances, stormwater and erosion control ordinances, 
and watershed plans and ordinances.  Many of these documents were 
created to fulfill the requirements of state programs or mandates.  The key 
to the success of many of these efforts was their focus on well-defined 
problems and achievable goals.  Many of them included specific 
performance standards to guide development according to the stated goals.  
While some jurisdictions addressed the Lake’s protection thoroughly with 
just one comprehensive plan and one zoning ordinance, we found the 
organization of goal-oriented plans and ordinances easier to follow and 
therefore, potentially more effective.   
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Garnering support for Lake Michigan’s protection necessitates an 
ongoing commitment to public education and outreach.   
 
Support for effective planning and enforcement of land use regulations 
depends on public understanding of the issues at stake.  Public participation 
is a key component of the planning practice, and therefore planners have   
a primary responsibility to educate citizens about the value of Lake 
Michigan, how it is harmed, and necessary steps to protect this resource.     
Many of the plans reviewed in this study have incorporated extensive public 
education and outreach programs to help combat nonpoint source pollution 
and prevent behaviors that harm the Lake.  Building upon the successes 
and learning from the failures of current efforts will be key to garnering 
support for the Lake’s protection.  Widespread community involvement in  
the planning and protection process will likely foster excitement to protect 
Lake Michigan and the basin’s natural environment.  
 
Further research is needed. 
 
The conclusions and recommendations listed within this document do not 
represent all planning efforts taking place in the Lake Michigan region.  
Tribal lands, for example, were not included in this study but comprise a 
significant amount of land area in the basin.  Township-level planning, 
which is of great significance in Michigan, was also not evaluated.  A look at 
the influence of plans and regulations from these areas would give a more 
complete picture of current protection efforts basin-wide.   
 
In addition, this study examines the types of techniques used to protect 
Lake Michigan.  It does not, however, evaluate the effectiveness of specific 
standards or indicate whether these practices are adequately enforced.  
Further research is required to determine the extent to which plans and 
regulations to protect the Lake are implemented and enforced.     
  
*      *      *      *      * 
 
For communities desiring to strengthen local planning and regulatory 
efforts, Section 2 of this report provides an overview of techniques applied 
successfully in other Lake Michigan communities.  
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While the results of this study indicate what issues are currently addressed by Lake Michigan area jurisdictions, 
how communities address specific planning issues deserves more discussion.  Many communities may be 
motivated by the quantitative results of this study to improve their planning and regulatory efforts, but they may 
not have access to model plans or ordinances to guide them through the process.  Therefore, we have created  
this “Current Practices” section in order to highlight the most effective efforts of communities participating in this 
investigation.  For nearly every evaluation criterion used in the study, we have created a checklist of suggestions 
that can help communities more effectively address the issue.  The majority of checklist items have been 
summarized from plans and ordinances reviewed in this study.  A few excerpts from local plans and ordinances 
are included to demonstrate how communities are currently addressing these issues.  Other recommendations 
and excerpts originate from trusted sources that are referenced at the end of this section.  These checklists are 
far from comprehensive, but they offer communities a starting point as well as a standard against which current 
local efforts to protect Lake Michigan can be compared. 
 
 
  
Introduction 
PLANNING AND REGULATION CHECKLIST 
 
Identify, Acquire and Preserve Natural Resource Areas 
· Create official maps to delineate sensitive natural features.  Utilize a 
Geographic Information System (GIS) to maintain updated maps and 
databases. 
· Include a natural resources section in the fact base of land use plans that 
explains the importance of each resource in the area and identifies threats to 
those resources. 
· Prioritize protection of resource areas that are in good to excellent condition.   
· Identify the most significant stressors to Lake Michigan and other critical 
resource areas and prioritize strategies to eliminate or reduce those stressors. 
· Encourage landowners to protect critical habitat on private lands through 
conservation easements. 
Lake Michigan and Natural Resource Areas 
Part 2 provides recommendations for implementing best management practices and responsible development 
practices for protecting Lake Michigan, its shoreline and its watershed.  While all of the strategies covered are 
essential to the health of Lake Michigan and its basin, the checklist below contains suggestions relevant to the 
conservation of critical resource areas including the Lake’s open water, its shoreline, bluffs, dunes, wetlands, 
rivers, floodplains, forests, agricultural land, wildlife habitat and open space.  Most of the recommendations 
below can be used universally for all sensitive natural features mentioned above.  Those suggestions that 
pertain to specific resource areas, such as dunes, are identified as such.  For a detailed look at one 
jurisdiction’s efforts to protect the Lake Michigan shoreline, please see page 1.31 of Part 1.   
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Protection  
Areas 
Open Space  
Ratio 
Floodplain 1.00 
Wetland 1.00 
Lake/ Pond 1.00 
Steep Slopes 0.85 
Shoreline 0.75 
Mature  
Woodlands 
0.70 
Drainageways 0.50 
Drainageway 
Soils 
0.50 
Young  
Woodlands 
0.40 
Table 2.1:  Lake County, IL 
Natural Resource Protection 
Standards 
· Enforce maximum impervious surface coverage and open space ratios for 
each natural resource area (Table 2.1). 
· Establish overlay and/or conservancy zones for wetlands, high risk erosion 
areas, shorelines, floodplains, and other sensitive areas (See page 2.12). 
· Incorporate lower density development in conservancy or overlay zones. 
· Take steps to acquire sensitive lands through direct purchase or through the 
use of eminent domain.  
· Include sensitive area preservation in Capital Improvement Programs. 
· Encourage open space preservation through conservation and scenic 
easements, Purchase and/or Transfer of Development Rights (PDR/TDR), 
Planned Unit Developments (PUD), and cluster developments.  
· Initiate agriculture trust funds, security zones and PDR/TDR for prime 
agricultural lands. 
· Assess agricultural lands on an existing use basis to ensure that farms do not 
fail due to high property taxes. 
· Absolutely prohibit the mining of sand dunes. 
· Prohibit development on sand dunes and beaches.  Keep these valuable 
resources in public ownership where possible.   
 
Improve the Planning Process 
· Collaborate with other groups such as local, county, and regional planning 
commissions, in addition to state natural resource agencies, the Natural 
Resources Conservation Service, and local nonprofit organizations. 
· Continuously update plans and amend ordinances to include most current 
practices.  
· Generously refer to plans, regulations, and publications made by other 
organizations and agencies regarding preservation of natural resource areas. 
· Include restoration plans for imperiled resource areas as part of land use 
plans.   
 
Regulate Development 
· Adopt and enforce ordinances dealing specifically with shorelands, wetlands 
and floodplains. 
· Increase the normally required setbacks for buildings near navigable waters 
and wetlands (for example, Ozaukee County, WI uses 75 feet). 
· Require a site plan review process for all developments to ensure that 
effective environmental protection techniques are employed.  
· Establish a subdivision ordinance with stormwater management, erosion 
control, nonpoint source pollution control, and open space standards. 
· Require subdivision developers to dedicate land for open space. 
Lake Michigan and Natural Resource Areas 
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Promote Education and Outreach 
· Distribute maps and information on critical natural resource protection to 
various government agencies, developers and other interested parties.   
· Form a task force of agriculture and other stakeholders to devise a planning 
and educational program to maintain and strengthen agricultural activity. 
Educational materials regarding right-to-farm laws and characteristics of 
modern day agriculture should be provided to neighboring homebuyers.  
Agri-tourism may be explored as a means of additional income for farmers. 
 
PLANNING AND REGULATION CHECKLIST 
 
· Identify and map challenges and opportunities presented by each watershed, 
including existing resource areas, water quality conditions, and potential or 
existing problems. 
· Prepare plan(s) which detail a fact base, objectives and action steps tailored 
to individual watersheds or sub-watersheds.  (See Appendix J) 
· Guide development towards the most suitable lands within each watershed. 
· Recommend best management practices relevant to each watershed. 
· Define permitting procedures and performance standards according to 
unique issues within individual watersheds. 
· Encourage self-contained stormwater management; discourage interbasin 
transfer of drainage. 
· Create watershed-based collaboration with neighboring jurisdictions, local 
and state agencies, and environmental groups to help develop and 
implement watershed plans.   
· Consider downstream communities when adopting new policies or 
regulations, and when permitting floodplain development. 
Watershed Planning 
A watershed is defined as the land contained within a naturally occurring drainage basin.  Pollution in a 
river system or in a lake generally originates with activities and land uses located in the same watershed.  
Therefore, each watershed has unique water quality issues depending on the land uses contained within it.  
Unfortunately, political boundaries do not coincide with natural drainage boundaries.  Therefore, promising 
policies or regulations enacted in a jurisdiction that contains multiple watersheds may not be addressing 
the unique issues associated with each of those watersheds.  In addition, regulations passed by a small 
jurisdiction contained within a large watershed can do little to help water quality if the enforcement does 
not occur throughout the entire drainage basin. 
 
Given the nature of environmental systems, a more flexible approach to traditional regulatory and political 
planning efforts is necessary.  One such approach, watershed planning, has already been discovered by a 
few Lake Michigan localities.  The heart of watershed planning lies in its ability to functionally target and 
apply specific controls tailored to the needs of a particular watershed.  This approach further enables the 
analysis of hydrologic or water quality changes resulting from specific policies and encourages regional 
collaboration in planning and regulatory efforts.  
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PLANNING AND REGULATION CHECKLIST 
 
Improve Stormwater Management 
· Develop a detailed stormwater management plan (See Appendix D for 
guidelines).  Implementation should be enforced with a stormwater 
ordinance.  A few jurisdictions have combined stormwater, erosion 
prevention, floodplain and wetland ordinances. 
· Provide incentives for BMP’s such as vegetative filter strips, wetland 
construction or restoration, detention basins and swales. 
· Develop a coordinated permitting process for stormwater management 
projects. 
· Provide a list of permitted on-site stormwater runoff control facilities and 
conditions under which each is acceptable. 
· Outline specific standards for the design, maintenance  and monitoring of  
detention/retention systems and other stormwater runoff facilities. 
· Encourage the planting of native vegetation along highway right-of-ways.  
· Provide performance standards for peak discharge. 
 
Reduce Impervious Surface Coverage 
· Adopt conveyance standards so that runoff from roofs or sump-pumps must 
be conveyed through swales, vegetated buffer strips or other facilities.  
· Identify acceptable runoff calculation methods. 
· Encourage shared parking and strategically-located, multi-story parking 
structures. 
· Provide developers with incentives to install porous paving materials.  
· Encourage the creation of open space in lieu of overflow parking spaces. 
Stormwater Runoff 
Stormwater runoff or snowmelt flowing over developed land carries debris, metals, salts, oils and grease 
into surface waters.  This problem is exacerbated by large contiguous areas of impervious surfaces such as 
buildings, roads and parking lots.  Water quality and habitat degradation as well as persistent flooding 
often result if runoff is not controlled and managed properly.  Traditional practices of stormwater 
management use concrete structures to transport runoff rapidly away from urbanized areas, essentially 
forcing downstream communities to deal with the resultant flooding and water pollution.   
 
New approaches to stormwater management utilize the natural infiltration capacity of the land.  This study 
evaluated two aspects of this approach: best management practices (BMP’s) designed to improve 
stormwater runoff facilities, and efforts to reduce the ratio of impervious surfaces to vegetated surfaces.  
Following is a checklist compiled from Lake Michigan area jurisdictions’ plans and ordinances that address 
these issues quite adequately.  Many of these suggestions were derived from Lake County, Illinois 1999 
Watershed Development Ordinance.  This ordinance is very comprehensive and detailed and would serve 
as an excellent model for other communities beginning to write their own stormwater, erosion prevention 
and floodplain development ordinances.    
Less than ten  
percent of  
jurisdictions  
participating in this 
study have created  
stormwater  
management and 
soil erosion control 
ordinances.  
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· Allow reduced street widths and cul-de-sac radii so that the minimum cross-
section practical to serve the intended use is constructed. 
· Regulate maximum impervious surface coverage in each land use zone.  
· Create impervious surface overlay zones providing stricter regulation in 
critical resource areas. 
· Implement vegetative coverage standards. 
 
Regulate Floodplain Development 
· Identify and map regulated floodplains.  
· Prohibit development within the 100-year floodplain.  Identify conditional 
land uses within the floodplain. 
· Outline application requirements and the permit review process for 
floodplain development.  
· Require compensatory storage for all storage lost or displaced in a 
regulatory floodplain. 
· Prohibit the storage of chemicals, explosives, buoyant materials, animal 
waste, fertilizers, flammable liquids, pollutants, or other hazardous or toxic 
materials within regulatory floodplains. 
· Prohibit on-site waste disposal systems within the floodplain.  If allowed, 
they should be designed to avoid inundation by a flood. 
Stormwater Runoff 
Performance Standards 
The phrase “performance standard” is used in a couple of different ways in the plans and ordinances reviewed 
for this study.  A few jurisdictions use the phrase when listing minimum open space ratios, maximum 
impervious surface ratios, and other development standards.   These lists are most helpful when summarized 
in table format, including each zoning district and permitted uses within each zoning district.  An example from 
Lake County, Illinois is included in Appendix E.  
 
Other jurisdictions use performance standards as design criteria that require applicants to demonstrate that 
the current functions of the resource areas or of a particular process will be maintained or improved after a 
site is developed.  Decision-making based on performance standards requires a precise measurement of the 
way in which the community wishes the function “to perform” after any proposed land use is in place.  
Performance standards are often associated with stormwater management, since there are established 
scientific methods for calculating stormwater runoff.   When precise measurements are not available, 
conventional zoning ordinances are used.  The limitation of a conventional ordinance, in terms of water quality 
protection, is that it includes only indirect controls of environmental degradation.  Lists of permitted and 
prohibited uses, density restrictions and setback requirements offer no way to measure if the proposed 
development is in fact a detriment to water resources.  For this reason, performance standards were 
considered an important evaluation criterion in this study. 
 
Since performance standards are necessary to adequately address a variety of topics, and many of these 
checklists already include performance standards, it would be redundant to include another checklist here. 
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PLANNING AND REGULATION CHECKLIST 
 
Protect High Risk Erosion Areas 
(SEE APPENDIX F FOR SAMPLE ORDINANCE) 
· Identify and map high risk erosion areas. 
· Create a High Risk Erosion Area Zone. 
· Prohibit development of steep slopes (Benzie County, MI suggests 
twenty-five percent or greater).  
· Provide the following standards for development on steep slopes: 
minimum vegetative coverage (See Table 2.2), maximum impervious 
surface coverage, densities based on slope of land. 
· Educate landowners on critical area stabilization practices.  
· Implement a streambank protection plan involving the establishment 
and maintenance of riparian vegetative buffers in high risk areas. 
· Encourage local nonprofit groups to get involved with dune and 
streambank stabilization. 
· Prohibit removal of natural vegetation and tree roots within 50 feet of 
the ordinary high water mark of any lake or stream, and within 25 
feet of the edge of any protected wetland.  
 
Reduce Construction Site Erosion 
(SEE APPENDIX G FOR SAMPLE ORDINANCE) 
· Identify land disturbing activities subject to erosion and sediment 
control. 
· Establish guidelines for BMP’s such as filter fences, straw bales, 
sediment basins, silt traps, desilting basins, and for protecting storm 
drains inlets. 
· Enforce specific performance standards, specifications and design 
criteria. 
Erosion and Sedimentation 
Existing Slope 
% 
Required 
Natural  
Vegetation  
% of Lot 
12-17 30 
18-24 40 
25+ 50 
Table 2.2:  Slope Protection in 
Benzie County, MI 
Sedimentation in water bodies reduces water clarity, interferes with vegetation growth and disrupts fish 
spawning habitat.   This form of Nonpoint Source (NPS) pollution is often caused by soil disrupting 
activities associated with human land use.  Soil erosion from construction sites, croplands, forestry 
activities and surface mines greatly contribute to the sediment load in surface waters.  Dredging of rivers 
and lakes also introduces large amounts of sediments into the water column.  Additionally, much of the 
Lake Michigan shoreline is considered to be highly erodable; many sand dunes and bluffs, unanchored by 
vegetation, are washing into the Lake.     
 
Of the major soil and sediment disrupting activities mentioned above, surface mining, forestry and 
dredging were the least commonly found in Lake Michigan area land use plans and regulations.  Yet many 
communities seem to have learned that the cost of preventing damage from erosion and sedimentation is 
often less than the cost of repairing the damage.  A few Lake Michigan jurisdictions have already adopted 
soil erosion prevention plans and ordinances.   Following is a list of items found that, when implemented 
together, can help communities combat this water quality problem. 
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Place problem statement 
here... 
· Identify parties responsible for monitoring construction site erosion. 
· Allow only minimum amount of vegetation removal during construction. 
· Include guidelines for temporary vegetation where needed. 
Minimize Cropland Erosion 
· Implement cost-sharing programs for agricultural BMP’s (Appendix H). 
· Provide incentives for using no-till practices near surface waters.  
· Encourage conservation tillage leaving 30 percent or more residue. 
· Provide incentives for practicing contour farming.  
· Monitor cropland erosion levels annually. 
· Educate farmers about soil erosion prevention techniques. 
· Limit livestock access to rivers by providing livestock watering pumps as 
well as cattle and machinery crossings. 
· Prohibit crop production on highly eroded lands having an erosion factor 
of three or more, as designated by the NRCS. 
· Require vegetative buffer strips between crop land and surface waters 
(Figure 2.1). 
 
Reduce Impacts of  Dredging, Forestry, and Surface Mining   
· Prepare regulations at multiple levels of government which aim to 
protect the environment. 
· Outline strict permit requirements and procedures; include stricter 
requirements near critical resource areas and habitats. 
· Require a reclamation plan prior to project approval. 
· Initiate an education program for mine operators to facilitate 
reclamation management. 
Erosion and Sedimentation 
Figure 2.1:  Cropland-Riparian Buffer 
Kenosha County Land and Water Resource Management Plan 
“Lakes and streams 
together with their 
adjacent banks shall not 
be dredged, cleared of 
vegetation, deepened, 
widened, straightened, 
stabilized or otherwise 
altered without state or 
county permits.” 
       - Grand Traverse Co., MI 
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PLANNING AND REGULATION CHECKLIST 
 
Prevent Surface Contaminant Accumulation 
· Enforce municipal street maintenance and leaf collection. 
· Enforce standards for de-icing salt storage and usage. 
· Discourage or prohibit the use of galvanized roof materials and gutters, a 
primary source of zinc in urban runoff. 
· Strictly prohibit dumping or storage of potential pollutants such as lawn 
clippings, leaves, garbage, trash, refuse, or toxic materials near water 
bodies (Benzie County, MI suggests a 35-foot minimum setback). 
 
Minimize Pollution from Agricultural and Lawn Chemicals 
(SEE APPENDIX I FOR SAMPLE COST-SHARING PROGRAM) 
· Identify and map all farms near water bodies, especially livestock farms. 
· Develop a nutrient management plan for farms in each watershed. 
· Encourage soil testing of farm fields. 
· Educate farmers about proper fertilizer and manure application. 
· Provide incentives for Integrated Pest Management. 
· Require that manure storage facilities have roofs. 
· Limit manure applications in sensitive and highly erodable lands. 
· Prohibit fertilizer and pesticide application in floodplains and shoreline 
areas. 
· Create a conditional use category for commercial feedlot operations. 
· Encourage low maintenance, native grasses and ground covers in lieu of 
traditional lawn grass. 
· Provide landscaping standards that preserve native vegetation and list 
appropriate plant species. 
General Nonpoint Source Contaminants 
Another common form of NPS pollution results when harmful pollutants leak or leach into ground and 
surface waters.  Certain aspects of development are most often involved in this type of pollution:  
agriculture and lawn care practices, septic and sewage systems, industrial runoff, landfills, de-icing salts 
and other surface contaminants, marina facilities and activities, and hazardous materials disposal and 
storage.  Contamination from these sites and practices pose a severe threat to environmental and public 
health.  For instance, it has been found that human exposure to PCB’s, an industrial pollutant commonly 
found in certain Lake Michigan harbors, has been found to cause cancer, learning deficits, reproductive 
deficiencies, immune system suppression, and other health problems (EPA, 2001).   
 
While many of these contaminants are regulated heavily at the state level, some Lake Michigan shoreline 
jurisdictions intensified regulation by adopting their own, stricter standards.   Other forms of NPS pollution, 
such as grounds maintenance or use of de-icing salts, are not addressed at the state level.  Following are 
some examples of how local planning and regulatory efforts can address these contaminants.    
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Reduce Hazardous Materials Pollution 
· Adopt stricter standards than state regulations for liquid and solid waste 
storage and disposal, especially near local critical resource areas. 
· Prohibit landfills in floodplains and other sensitive areas. 
· Include permitting requirements for landfills. 
 
 
Minimize Contamination from Septic and Sewage Systems 
· Regulate septic tank location to ensure a distance of at least 100 feet 
from water supplies and 250 feet from water bodies. (These distances 
should be greater for poorly draining soils.)  
· Include septic system permit requirements and standards in ordinances. 
· Keep updated records of septic system permits. 
· Identify failing onsite sewage disposal and septic systems; underscore 
areas where failing systems endanger a water body. 
· Perform consistent inspections; maintain or replace failing systems. 
· Implement funding programs to help owners replace failing systems.  
· As properties change ownership, require septic system certification to 
ensure compliance with present standards. 
· Design sewage systems so as to prevent contamination of water 
resources during floods. 
 
Regulate Marina Facilities and Activities 
· Identify and evaluate problem boat landings. 
· Educate boaters on how to keep fuels, solvents, detergents and sewage 
away from the lake. 
· Establish minimum setbacks for boat houses (from the high water mark, 
Ozaukee County, WI suggests 10 foot setback). 
· Prohibit the construction of boathouses on lands with large slopes 
(Ozaukee County suggests 20% slope as cutoff). 
“Secondary containment structures shall be required to protect the environment from accidental spills of 
all hazardous liquids…[These] shall include structures such as but not limited to dikes and berms 
surrounding transfer and storage areas, enclosed structures and interior storage rooms with sills and no 
floor drains.  All secondary structures should be at least large enough to hold the capacity of the largest 
drum or tank in the transfer or storage area.  No floor drains shall be permitted in any areas involving the 
transfer or disposal of hazardous liquids unless all  hazardous liquids are collected and properly treated or 
disposed of off site.” 
- Benzie County, Michigan Zoning Ordinance 
General Nonpoint Source Contaminants 
“Improperly designed or 
maintained boat landings have 
the potential to cause erosion 
and impact water quality 
significantly.  When roads 
leading to boat ramps, or the 
boat ramps themselves are 
made of gravel and not properly 
graded, sediment is deposited 
into surface waters.  Paving 
certain roads or constructing 
sediment basins to collect runoff 
from existing gravel roads can 
reduce sediment loading.” 
 
-  Marinette County, WI 
Nonpoint Source Control Plan for 
the Middle Peshtigo-Thunder 
Rivers Priority Watershed Project 
An Evaluation of Planning and Regulation for the Protection of Lake Michigan 2.12 
One method of increasing the flexibility of traditional zoning involves the creation of overlay zones.   
Overlay zones are mapped areas superimposed over a traditional zone with restrictions in addition to or 
less than those in the underlying zone.  While the underlying zone defines permitted land uses, the overlay 
zone might provide design restrictions, setback requirements or other refinements of the base zone 
regulations.  Overlay zones relevant to this study, such as floodplain and shoreline overlays, serve to 
provide added protection to these critical resource areas.  In addition to preserving water quality and 
critical habitat, these overlay zones also minimize the expenditure of public moneys for costly flood control 
projects and relief efforts.  With stricter development guidelines, local businesses and residents are at less 
risk of personal harm and property damage due to flooding or erosion associated with waterfront areas.  
There is also less risk of damage to infrastructure such as water mains, sewer lines and street networks.   
Additionally, protecting these areas preserves them as open space and popular spots for recreation and 
tourism, adding to the quality of life in the community.    
 
 
There are two methods for drawing an 
overlay zone boundary (Figure 2.2):  
 
1. Identifying a fixed distance from the 
resource (solid line). 
2. Performing a resource inventory 
which includes contiguous sensitive 
areas within the overlay boundary 
(dotted line).  
 
Though the fixed-distance boundary is 
less expensive up-front, it may 
needlessly include landowners in less 
sensitive areas, and it may not serve to 
protect other areas that are important 
for the health of the ecosystem. 
 
· Delineate overlay zones based on natural 
boundaries of critical areas rather than 
arbitrary fixed distances. 
· Map overlay zones clearly. 
· Establish a list of permitted principal and 
conditional land uses. 
· Strictly regulate dumping and excavation. 
 
Overlay Zones 
PLANNING AND REGULATION CHECKLIST 
· Prohibit the storage of hazardous materials. 
· Prohibit sewage systems, well construction, and 
landfills. 
· Prohibit all structures except those related to 
navigation, public water control facilities, utilities 
and bridges. 
· Strictly regulate the removal of vegetation. 
Source: The Michigan Land Institute, 2001 
FIGURE 2.2:  Methods for drawing overlay zone boundaries 
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PLANNING AND REGULATION CHECKLIST 
 
· Encourage use of natural landscaping and maintenance of 
existing vegetation. 
· Promote the use of native grasses rather than lawns. 
· Enforce minimum landscape-to-surface ratios for each land 
use zone.  
· Enforce minimum, flexible, landscape planting requirements 
for yards, street frontages, paved areas and building 
foundations. 
· Require the preservation of a fixed percentage of the trees 
and natural vegetation at a development site.  
· Identify and preserve high quality forest stands and native 
vegetation targets at the pre-development stage. 
· Prohibit the removal of vegetation in wetlands, high risk 
erosion areas and in riparian (streamside) areas. 
· Provide a list of desired native plants and/or identify helpful 
resources such as a native plant guide. 
· Provide enough flexibility in zoning to encourage 
conservation subdivisions and cluster developments. 
· Require the seeding, sodding or planting of construction sites 
immediately after completion of any soil disturbing activity. 
 
Vegetation is a vital aspect of our environment, health and quality of life.  Protecting existing greenery 
helps to prevent soil erosion, filter out harmful water contaminants, and maintain diverse habitats for 
wildlife.  Unfortunately, few communities require that vegetation be conserved during the development 
process.  Many existing codes encourage manicured lawns and open spaces that require detrimental 
maintenance practices such as fertilizer application.  Choosing natural vegetation over manicured or non-
native species saves both time and money required for maintenance.  The watershed also benefits from 
natural, native vegetation.  Local plant species do not normally require the harmful fertilizers and pesticides 
necessary to keep non-native vegetation alive.   The images in Figure 2.3 demonstrate how the 
preservation of native vegetation can take on two forms: (a) wilderness protection, or (b) conservation 
development.   These images support existing evidence that the conservation of trees and native 
vegetation also results in various economic benefits for the local community (Center For Watershed 
Protection, 2000, 153).   
 
Local governments can improve vegetative coverage in their communities through a variety of planning 
and regulatory efforts.  One method investigated in this study utilized vegetative coverage standards within 
local ordinances.  Simply enough, these standards serve to prohibit the removal of existing native 
vegetation and require the planting of additional native vegetation as needed.   
Vegetative Coverage— Standards 
Figure 2.3: a) Forest preservation along Door County, 
WI shoreline; b) A prairie conservation subdivision in 
Lake County, IL 
http://www.prairiecrossing.com/index.htm 
http://www.epa.gov/glnpo/image/viz_nat1.a. 
b. 
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PLANNING AND REGULATION CHECKLIST 
 
· Establish minimum buffer distances along streams, wetlands and 
shorelines (30-50 feet was commonly found in this study). 
· Map buffer boundaries and require that they appear on the site plan and 
clearing and grading plan. 
· Require that buffer boundaries be marked when construction is occurring 
nearby. 
· Encourage the planting of native grasses in filter strips along roadways, 
parking lots, and other impervious surfaces. 
· Outline design criteria for buffers and urban filter strips. 
· Encourage native vegetation over non-native. 
· Extend buffer requirements for surface waters having a high Index of 
Biotic Integrity  (for an explanation of the IBI see:  http://www.epa.gov/
ceisweb1/ceishome/atlas/bioindicators/history_of_the_ibi.html ) 
· Define allowable and unallowable uses within the buffer. 
· Utilize education and outreach programs to make citizens aware of 
buffer locations, allowable uses and benefits. 
· Identify conditions under which the buffer can be crossed. 
· Outline post-construction buffer maintenance. 
· Hold pre-construction meetings to address buffer integrity maintenance. 
Vegetative Coverage— Buffer Systems  
Another method of improving a community’s vegetative coverage while contributing to the health of local water 
resources involves establishing a buffer system.  Buffers are vegetated systems managed to protect the area 
adjacent to a shoreline, wetland, or stream.  Table 2.3 summarizes how some Lake Michigan area jurisdictions 
have implemented buffer systems, while the list below provides steps to take in order to ensure the integrity of 
the buffer system and its success in water quality preservation.   
Table 2.3:  Buffer requirements in four Lake Michigan area jurisdictions. 
Jurisdiction Buffer Requirements 
Schoolcraft County, MI Zoning 
Ordinance 
100 foot vegetated buffer required on each side of the Fox River. 
City of Muskegon, MI Zoning  
Ordinance 
All required building setbacks must be landscaped buffer zones.   A 30 ft. 
buffer of native plants is required along the Lake Michigan waterfront. 
Racine County, WI Land and 
Water Resource Management 
Plan: 2000-2004 
An appendix addresses the establishment of rural and urban riparian 
buffers including the following information:   
· Applications 
· Design standards 
· Maintenance requirements 
Lake County, IL Watershed 
Development Ordinance 
Linear buffers are required along Waters of the U.S. (waters which are 
regulated by the U.S. Army Corps of Engineers) as follows: 
· Minimum of 50 feet if the channel’s watershed is 20 acres—1 sq. mile. 
· Minimum of 30 feet for watersheds greater than 1 sq. mile. 
· Minimum of 100 feet for wetlands and streams having an Index of 
Biotic Integrity of 40 or greater. 
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PLANNING AND REGULATION CHECKLIST 
 
· Include soil survey maps created by the U.S. Natural Resources 
Conservation Service (NRCS) in land use plans. 
· Identify appropriate land uses for each soil association. 
·     Require the testing of soil suitability for onsite sewage disposal and other 
potentially detrimental land uses.  The test should cover soil 
permeability, depth to groundwater, depth to bedrock, soil bearing 
capacity, and soil compaction. 
· Identify and preserve lands with important agricultural soils. 
· Include maps showing slopes and erosion-prone soils in the jurisdiction. 
· Identify land uses and site design standards appropriate for various 
degrees of sloping lands. 
· Map surface water resources within each watershed in the jurisdiction 
and identify which are high priority for potable water, fisheries and 
recreation.  
· Map groundwater resources and identify vulnerable areas where 
development may result in groundwater pollution.   
· Map natural areas such as woodlands, wetlands, and critical wildlife 
habitat where natural resources are too valuable to allow development.   
· Identify natural, recreational and scenic areas that can be connected to 
form contiguous environmental corridors. 
Land Suitability Analysis 
A land suitability analysis (LSA) is a planning tool that identifies appropriate locations for different types of 
land uses.  Generally, a map is produced, often through the use of GIS technology, depicting lands that are 
suitable for development based on various criteria.  Any number of environmental, socioeconomic, physical or 
political factors can be included in the analysis as criteria.  For environmental LSA’s, which are of particular 
interest to this study, many maps are created depicting lands that are unsuitable for development.   By 
overlaying these maps within a GIS, suitable sites are easily identified.    Environmental suitability is often 
based on criteria derived from the following components: 
 
·    Soil surveys 
·    Hydrology 
·    Geology 
·    Slope 
·    Flora 
·    Fauna 
 
Data acquisition and manipulation to perform a thorough LSA is both costly and time consuming.   
Consequently, few jurisdictions reviewed in this study mentioned performing extensive land suitability analyses 
in their plans and ordinances.  In fact, many jurisdictions identified suitability of land based only on soils.  
While soil suitability is important, a comprehensive land suitability analysis should include a variety of criteria 
to effectively protect critical natural resources from human development. 
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PLANNING AND REGULATION CHECKLIST 
 
· Outline the review and permitting process for PUD’s and cluster 
developments. 
·     Identify eligible land use districts. 
·     Include minimum site eligibility and density requirements.  
·     Establish open space requirements, and encourage contiguous, rather 
than fragmented, open space.   
 
Planned Unit Development and Cluster Development 
The traditional zoning practice of regulating development lot-by-lot often results in low density, sprawling 
development.  For example, from 1970 to 1990, land development in the six Northeastern Illinois Counties 
closest to Lake Michigan increased by about 40 percent while the population in the same counties increased by 
only four percent (Lake Michigan Federation, 2002). Communities impacted by urban and suburban sprawl are 
characterized by impervious surfaces and sparse contiguous open space or natural terrain.  Oftentimes, local 
development rules are written in a fashion that makes it difficult or impossible for creative site design that 
protects opens space and aquatic resources.  A variety of methods exist that add flexibility to the zoning code.  
Planned unit developments (PUD’s), for example, focus on the planning and development of a large tract of land 
as a unit.  A PUD typically offers greater flexibility allowing for site design that is more creative and respectful of 
the environment.  Variations within a PUD ordinance may include the use of performance standards, the 
reduction of yard setback lines, or intensity regulation through density rather than minimum lot size. 
 
Another option, which is often considered as a special type of PUD, is the cluster development (Figure 2.4).  
Cluster development encourages development in suitable areas while preventing development where the 
following exist: valuable natural resources, unique wildlife habitats, unstable or steep slopes and flood-prone 
corridors.  Reducing minimum allowable lot sizes and clustering development in suitable areas maintains the 
same overall density as in a conventional development while subsequently preserving the remaining portion of 
the site as open space.  Benefits include the preservation of scenic views, rural character, farmland, and 
environmentally sensitive areas. 
Figure 2.4:  Cluster Development versus Conventional Development.  Source: Center for Watershed Protection, 1998 
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· Permit residential density bonuses provided that additional land is 
reserved and dedicated for open space (Table 2.4). 
· Require developers to identify the ownership and maintenance 
responsibilities for open space. 
·     Consider the possibility of two or more adjacent landowners jointly 
pursuing a PUD so that clustered development may occur on all or part 
of one parcel, creating larger areas of contiguous open space.  
·     Prevent development near all sensitive natural features including, but 
not limited to, wildlife habitat, drainageways, streams, floodplains, 
wetlands and steep slopes. 
·     Explore the use of tax incentives to encourage clustering.  
·     Provide design standards for cluster groups that address the size, shape 
and connectivity of open space to be preserved. 
·     Implement a suitable review process, which addresses site analysis and 
design standards and involves contact between the jurisdiction  and 
developer throughout the planning process.  
·     Encourage natural landscaping, vegetative buffers, and the retention of 
existing vegetation. 
·     Ensure the preservation and maintenance of open space in perpetuity. 
Various methods may include a homeowners association, conservation 
easements, or the transfer of ownership to a public agency or 
conservation organization. 
· Identify separation distances for cluster groups from other clusters, 
roads, sensitive resource areas, etc.  
 
 
Holland, Wisconsin: Cluster Development Requirements 
 
The Town of Holland, Wisconsin, requires that 60% of a cluster development be designated as open space.  
All open space must meet minimum size standards (in order to be counted towards the 60%) and must be a 
part of a larger continuous open space system.   Some of these standards include: 
 
“All open space areas shall be part of a larger continuous and integrated open space system.  At least 75 
percent of the common open space areas shall be contiguous to another common open space area.  For the 
purposes of this section, contiguous shall be defined as located within 100 feet across which access is 
possible, for example, on opposite sides of an internal street.”   
 
“No woodlands shall be removed and at least 80 percent of the area of existing woodlands shall be contained 
within common open space.” 
 
“No common open space shall be less than 10,000 square feet in area, with the exception of landscape 
islands… and not less than 30 feet in its smallest dimension.” 
 
Area Devoted to 
Open Space 
Density  
Bonus                                                 
25% 1.5 
30% 2 
40% 2.5 
45% 3 
Table 2.4:  Density bonuses for 
open space preservation, Mason 
County, MI.  Density bonuses are 
multiplied by the conventional 
single family density. 
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Appendix A:  Study Methodology 
 
Acquisition of Plans and Ordinances 
 
Since the procedure used to gather plans and ordinances for this project may have influenced the types and number 
of documents received, a brief description of this process is included.  Planning departments at the county and 
municipal level were targeted for document acquisition.  A letter describing the purpose of the study and the parties 
involved requested that jurisdictions submit comprehensive land use plan(s), zoning and subdivision ordinance(s), 
and other environmental plan(s) or ordinance(s) that would aid in our research.  It was suggested that this last 
category might include a drainage plan, stormwater management ordinance, or other similar documents.   
 
Based on this letter, some planning departments elected to send documents prepared by related agencies (such as a 
drainage district, natural resources department or engineering/public works department).  If the planning staff chose 
to send us such documents, we assumed they were considered a significant part of local planning and regulatory 
efforts and included them in the study.  We did not, however, actively attempt to contact such departments.  In a few 
cases, we were referred to a regional planning commission to obtain the necessary documents, in which case we did 
contact the appropriate commission.   
 
Acquiring documents proved to be a difficult task.  Following the initial request letter, a second letter was sent out to 
unresponsive jurisdictions.  When necessary, phone calls were also used to determine and contact the appropriate 
party in charge of planning and zoning activities.  In many cases, considerable time was needed to find updated 
contact information for the right officials.  After being contacted, many departments declined to participate citing poor 
quality, outdated or “draft” versions of plans and ordinances.  Others simply did not have local plans in place.  In a 
few cases, contacted parties did not understand the terms “comprehensive plan” or “master plan”.  Others had a 
difficult time determining the party responsible for the jurisdiction’s planning and zoning.  In places with no planning 
or zoning department, we eventually found that the town clerk or a town council member was often the person in 
charge of these matters. 
 
 
Development of the Evaluation Protocol  
 
A literature review of environmental planning practices, nonpoint source pollution prevention, best management 
practices for water quality, and precedents in plan evaluation procedures were utilized to devise an evaluation 
protocol.  Guidelines and criteria for each of these areas were compiled from the following sources:  The Practice of 
Local Government Planning (1988), Nonpoint Source Pollution: A Handbook for Local Governments (1997), and A 
Watershed Approach to Urban Runoff: Handbook for Decisionmakers (1996).  
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The inital protocol developed from these sources was tested to ensure that it would produce consistent results when 
utilized by multiple individuals.  Testing the protocol involved an independent evaluation of a sample set of plans and 
ordinances.  The protocol was refined based on any inconsistencies in scoring.  Evaluation criteria were also clarified 
and redefined as necessary.  After several tests and revisions, and reviews by independent parties at the Lake 
Michigan Federation, University of Illinois at Urbana-Champaign and the Planning and Zoning Center, Inc. the final 
version of the evaluation protocol was established 
 
 
Description of the Scoring System 
 
Scoring plans and ordinances 
Since topics covered in land use plans overlap considerably with those covered in zoning, subdivision and other 
ordinances, the same set of evaluation criteria were used for both types of documents.  However, two separate scales 
were devised to evaluate each.  Plans were rated on a scale of 0 – 3 points while ordinances were rated on a scale of 
0 – 2.  Based on the chosen system, plans are able to achieve higher scores as they progressively describe the issues 
and impacts; goals and standards; and implementation steps necessary to effectively manage individual planning 
criteria.  Accordingly, plan criteria are judged as lacking (0), minimal (1), moderate(2)  or thorough (3).  For 
ordinances, the chosen scoring system equates greater regulatory detail with a higher score.  Based on this system, 
ordinance criteria are judged as lacking (0), minimal (1), or detailed (2).  The scoring protocol developed for plans 
and ordinances is outlined in greater detail in Tables A 1 and A 2.  
 
A degree of caution must be exercised when interpreting ordinance scores.  The scoring system equates greater 
regulatory detail with a higher score; it does not judge the quality or stringency of ordinances.  Under this system, a 
shoreline setback could be given the same score regardless of whether that setback was 50 or 200 feet.  Although 
this approach is potentially misleading, it was deemed necessary given the wide range of techniques utilized by 
jurisdictions and the difficulty of effectively evaluating such disparate approaches.1  Equally important to consider is 
the flexibility of regulatory standards warranted by local conditions.2  Given the difficulty of comparing multiple or 
flexible techniques against local conditions, the chosen scoring system is unable to judge the quality of local 
ordinances.  As a result, it is possible for communities to receive high scores for having detailed regulations even 
though actual standards could be inadequate or ineffective given local conditions.   
 
 
 
 
1 For example, it is possible for a jurisdiction to control runoff by limiting the amount of impervious surface allowed.  
In many situations it could also be equally effective to require vegetative cover.  The use of performance standards, 
as opposed to a given set of limitations or requirements, also demonstrates this concept.   
 
2 Regulatory standards created for a specific region may be ineffective when applied under a different set of local 
conditions.  For example, it would be appropriate to increase a typical shoreline setback in the presence of bluffs or 
sand dunes. 
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     Table A 1:  Score Range for Plans 
Thorough: 
3 points 
An identified issue is supported by information which adequately: 
1. describes the issue 
2. describes issue impacts 
3. recommends standards, policies or objectives for impact resolution 
4. lists the issue as a plan goal or purpose or 
            describes ongoing implementation of steps addressing the issue. 
Moderate: 
2 points 
 
An identified issue is supported by information which: 
1. describes the issue  
2. describes issue benefits (e.g. of wetlands) or impacts (e.g. of erosion)  
3. recommends standards, policies or objectives for impact resolution  or 
      lists the issue as a plan goal or purpose 
Minimal: 
1 point 
An identified issue is supported by information which: 
1. describes the issue 
2. describes issue benefits or impacts 
Lacking: 
0 points 
The ordinance does not mention or reference the issue. 
 
      Table A 2:  Score Range for Ordinances 
Detailed: 
2 points 
The ordinance mentions/references the issue and  
1. permits/requires consideration of same as part of project activity and/or 
2. provides compliance standards or requirements 
Minimal: 
1 point 
The ordinance mentions or references the issue with no detail. 
Lacking: 
0 points 
The ordinance does not mention or reference the issue. 
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Aggregating criteria scores for multiple plans or ordinances 
To accommodate for the submission of multiple plans or ordinances by a single jurisdiction, the scoring system was 
modified.  Since the same evaluation criteria were often covered within multiple planning or regulatory documents 
(for example, within a zoning and subdivision ordinance) scores for each were compiled as if they were one 
document.  For each criterion, the “best” score achieved by each jurisdiction in any of its plans superceded other plan 
scores, and likewise for multiple ordinances.  This method was meant to eliminate inflated scores and to factilitate 
comparison across jurisdictions potentially utilizing different combinations of planning and regulatory documents.  
 
Calculating and normalizing breadth, depth and total scores 
Rather than comparing a jurisdiction’s efforts to the rigorous and potentially unattainable set of criteria in the 
evaluation protocol, a regional comparison was facilitated by normalizing jurisdiction’s scores against the highest 
standard set forth by other jurisdictions in the Lake Michigan study population.  To accomplish this goal, a three part 
scoring system comprising depth, breadth, and total scores was used to evaluate each jurisdiction’s plans and 
ordinances separately.  Breadth scores indicate the total number of criteria addressed, while depth scores evaluate 
the thoroughness of criteria addressed.  Total scores are an average of normalized breadth and depth scores.   
 
For each jurisdiction, raw breadth scores were calculated for plans and ordinances separately by summing the 
number of evaluation criteria addressed within each set of documents.  Each of these raw breadth scores was then 
normalized against the highest plan and ordinance raw breadth scores obtained within the entire study population.  
Raw depth scores were likewise calculated by summing together aggregate scores for all criteria addressed.  Final 
depth scores were normalized against the highest plan and ordinance depth scores received.  In the context of this 
study, “normalized” scores begin as a fractional ratio between each jurisdiction’s raw score and the highest score 
obtained by any other jurisdcition in the study population.  To eliminate fractions, all normalized breadth and depth 
scores were multiplied by 10.  To create an overall index including breadth and depth, total plan and ordinance scores 
were calculated by averaging normalized breadth and depth scores for each jurisdiction’s plans and ordinances, 
respectively.   
 
Utilizing this system, jurisdiction’s plans and ordinances may be compared by the range of criteria addressed, the 
thoroughness/detail with which criteria are addressed, and the average of both range and thoroughness/detail.  Each 
score has been calculated on a scale of 0 to 10 and has also been normalized to facilitate regional comparison.  Even 
though each of these score types was calculated for all jurisdictions, a significant difference between breadth and 
depth scores did not emerge.  Therefore, with few exceptions, total scores have been used to compare jurisdictions 
throughout the study.  
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Appendix B:  Wisconsin’s Shoreland Management Program 
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Source: Wisconsin Administrative Code, Chapter NR Section 115 
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Appendix C:  Matrix of Relevant Publications 
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Source: A Land and Water Resource Management Plan for Kenosha County: 2000-2004.  Prepared by 
Kenosha County Department of Planning and Development and the Southeastern Wisconsin Regional 
Planning Commission, September 2000.   
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Appendix D:  Stormwater Management Plan Guidelines 
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Source: A Land and Water Resource Management Plan for Racine County: 2000-2004.  Prepared by Racine 
County Department of Planning and Development Land Conservation Division and the Southeastern 
Wisconsin Regional Planning Commission, September 2000.   
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Appendix E:  Lake County, Illinois Performance Standards 
 
 
 
 
 
Source: Lake County, Illinois Zoning Ordinance.  Section 12, pg. 135.  Table 10.   
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Appendix F:  High Risk Erosion Overlay Zone Sample Ordinance 
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Source:  Mason County, MI Zoning Ordinance 
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Appendix G: Construction Site Erosion Control Sample Ordinance 
 
 (5) STANDARDS, SPECIFICATIONS AND DESIGN CRITERIA 
 
(a) Site Erosion Control. Plans will not be approved nor permits issued unless erosion and sedimentation 
leaving the site during and after the land disturbance will not exceed that which would have been eroded if the land 
had been left in its undisturbed state and/or are controlled in accordance with established procedures, including but 
not limited to, Standards and Specifications for Development Construction in the City of Mequon, Wisconsin 
Construction Site Best Management Practice Handbook, Soil Conservation Service Technical Guide, Ozaukee County 
Land Conservation Guidelines.  Apart from these guidelines, the following requirements apply; 
1. All activities on the site shall be conducted in a logical sequence to minimize the area of 
unstabilized soil at any one time. 
2. Unstabilized soil may not be left over the winter months.  If construction is not anticipated to be 
completed in the existing season, temporary annual seed or sod, or equivalent control measures 
approved by the City Engineer must be installed prior to September 30 on all areas that have bare 
soil. (Repealed and recreated by Ordinance 98-965, adopted 09/17/99) 
3. All disturbed ground left inactive for seven or more days shall be stabilized by seeding or sodding 
(prior to September 30), or by mulching or covering, or other equivalent control measure approved 
by the City Engineer. 
4. For sites with more than one acre disturbed at one time, or if a channel originates in the disturbed 
area, one or more sedimentation basins shall be constructed to specifications as outlined in the 
above referenced publications. (Repealed and recreated by Ordinance 98-965, adopted 09/17/99) 
5. For sites with less than one acre disturbed at one time, filter fences, straw bales, or equivalent 
control measures approved by the City Engineer shall be placed along the side slope and down 
slope sides of the site.  If a channel or area of concentrated runoff passes through the site, filter 
fences shall be placed along the channel edges to reduce sediment reaching the channel. 
(Repealed and recreated by Ordinance 98-965, adopted 09/17/99) 
6. Any soil or dirt storage piles containing more than ten cubic yards of material should not be located 
with a down slope drainage length across a fully vegetated area of less than twenty-five (25) feet 
to a roadway, drainage channel, or body of water.  If remaining for more than thirty (30) days, the 
piles should be stabilized with mulch, vegetative cover, tarps or other means.  Erosion from piles in 
existence less than thirty (30) days shall be controlled by placing straw bales or filter fence barrier 
around the pile. (Repealed and recreated by Ordinance 98-965, adopted 09/17/99) 
 
(b) Drain Inlet Protection.  All storm drain inlets shall be protected during the construction and vegetation 
growth periods with a straw bale, filter fabric, or equivalent barrier meeting accepted design criteria, standards and 
specifications. (Repealed and recreated by Ordinance 98-965, adopted 09/17/99) 
 
(c) Site Dewatering.  Water pumped from the site shall be treated by temporary sedimentation basins, grit 
chambers, sand filters, or other controls designed and used to remove particles of 100 microns or greater for the 
highest dewatering jumping rate.  Water may not be discharged in a manner that may cause damage to property as a 
result of concentrated water flow. (Repealed and recreated by Ordinance 98-965, adopted 09/17/99) 
 
(d) Tracking.  Each site shall have graveled roads, access drives and parking areas of sufficient width and 
length to prevent sediment from being tracked onto public or private roadways.  Any sediment reaching a public or 
private road shall be removed by street cleaning (not flushing) before the end of each workday.  Construction of a 
gravel/stone tracking area shall comply with Mequon standard specifications. (Repealed and recreated by Ordinance 
98-965, adopted 09/17/99) 
 
 
 
(e) On Site Detention and Runoff Control.  Activities subject to onsite detention and runoff control 
regulation under this ordinance shall comply with the following standards: 
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The 100-year, 24-hour; 10-year, 24-hour; and 2-year, 24-hour peak rate of runoff after the proposed and finalized 
development activities may not exceed the peak rate of runoff which would have resulted from the 100-year, 24 
hour; 10-year, 24-hour; and 2-year, 24-hour event respectively occurring over the site with the land in its natural pre-
settlement, undeveloped state, with the undeveloped state curve number being no greater than: 
>30 for hydrologic soil group A, 
>55 for hydrologic soil group B, 
>70 for hydrologic soil group C, 
>77 for hydrologic soil group D. 
 
1. Where onsite detention is required for runoff control, the detention facilities shall safely contain the 
runoff of a 100-year storm event of any duration and safely pass/release the detained water at the 
rates as defined in Paragraph (e)1. Above through a v-notch weir control structure or other outlet 
control device as approved by the City Engineer.  
2. A permanent pool equal to the runoff volume under developed conditions from the 2½-inch, 24-
hour event shall be created.  Additionally, an active storage volume equal to one-half of the runoff 
volume under developed conditions from the 2½-inch, 24-hour event shall be created.  No more 
than one-half of the active storage volume shall be discharged in the first 24 hours of the storm 
event and that discharge control structure shall be submerged unless so altered by the City 
Engineer. 
 
Compliance with the latest edition of the Wisconsin Department of Natural Resources Conservation Practice Standard 
for Wet Detention Basin design shall be used as a guide and set the minimum standards for the construction of all 
stormwater detention facilities. 
 
All stormwater runoff calculations and detention basin design shall be performed by a professional engineer licensed 
in the respective field. (Repealed and recreated by Ordinance 98-965, adopted 09/17/99) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source:  Mequon, WI Zoning Ordinance, Section 3.17 Erosion and Runoff Control Regulations 
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Appendix H:  List of Agricultural Best Management Practices 
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Source: Nonpoint Source Control Plan for the Middle Peshtigo-Thunder Rivers Priority Watershed Project, 
Cooperatively prepared by the Wisconsin Department of Natural Resources, the Wisconsin Department of 
Agriculture, Trade and Consumer Protection, the Marinette County Land and Water Conservation Department, 
and the Oconto County Land Conservation Department. 
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Appendix I:  Sample Cost-Share Program for Agricultural BMP’s 
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Source: Nonpoint Source Control Plan for the Middle Peshtigo-Thunder Rivers Priority Watershed Project, 
Cooperatively prepared by the Wisconsin Department of Natural Resources, the Wisconsin Department of Agriculture, 
Trade and Consumer Protection, the Marinette County Land and Water Conservation Department,  and the Oconto 
County Land Conservation Department. 
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Appendix J:  Sample Watershed Plan 
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Source: A Land and Water Resource Management Plan for Kenosha County: 2000-2004.  Prepared by 
Kenosha County Department of Planning and Development and the Southeastern Wisconsin Regional 
Planning Commission, September 2000.   
An Evaluation of Land Use Planning and Regulation for the Protection of Lake Michigan R1 
References 
An Evaluation of Land Use Planning and Regulation for the Protection of Lake Michigan R2 
An Evaluation of Land Use Planning and Regulation for the Protection of Lake Michigan R3 
American Planning Association (1995).  Policy on Takings.  [WWW Document]  URL http://www.planning.org/
policyguides/takings.html 
 
American Planning Association (2002). Policy Guide on Water Resources Management.  [WWW Document]  URL 
http://www.planning.org/policyguides/waterresources.htm 
 
Anderson, L. (1995).  Guidelines for Preparing Urban Plans.  Chicago:  APA Planners Press. 
 
Berke, P. and Maria Conroy (2000). Are We Planning for Sustainable Development?: An Evaluation of 30 
Comprehensive Plans.  APA Journal, 66(1), 21-33. 
 
Berke, P. and S. French (1994).  “The influence of state planning mandates on local plan quality,” Journal of 
Planning Education and Research, 13(4), 237-250. 
 
Center For Watershed Protection (2000).  Better Site Design: A Handbook for Changing Development Rules in 
Your Community.  Ellicott City, MD. 
 
Godschalk, David R., et al.  (1999). Natural Hazard Mitigation: Recasting Disaster Policy and Planning.  
Washington D.C.: Island Press. 
 
Illinois Department of Public Health (2001). “Illinois Fish Advisories Chart”.  [WWW Document] URL http://www.
idph.state.il.us/public/press00/2001fishadvchrt.htm 
 
Holland, Karen and Reid, Rou (June 1, 1998).  “Special Lakeshore Communities,” Land by the Lakes: Nearshore 
Terrestrial Communities.   Proceedings from the 1996 State of the Lakes Ecosystem Conference. [WWW 
document] URL http://www.epa.gov/solec/96/landbylakes/communities_contents.htm 
 
Indiana Legislative Services Agency (2002).  Indiana Code.  [WWW Document] URL http://www.state.in.us/
legislative/ic/code/ 
 
Jeer, S et al.  (1997).  Nonpoint Source Pollution: A Handbook for Local Governments.  Washington, DC: APA. 
 
Karamanski, Theodore J. (2000). “The Creation and Administration of Sleeping Bear Dunes National Lakeshore”.  
[WWW Document]  URL http://www.cr.nps.gov/history/online_books/slbe/index.htm. 
 
Lake Michigan Federation (2002).  An Advocate’s Field Guide to Protecting Lake Michigan.   [WWW Document]  
URL http://www.lakemichigan.org/Field_Guide/habitat_intro.asp 
 
Legal Information Institute of Cornell Law School (2002).  U.S. Code.  [WWW Document]  URL http://www4.
law.cornell.edu/uscode/ 
 
Legislative Reference Bureau (2002).  Illinois Compiled Statutes.  [WWW Document] URL http://www.legis.
state.il.us/ilcs/chapterlist.html 
 
Mason, Helen (1998).  “Lake Michigan”.  Conference proceedings: State of the Lakes 1997.  [WWW Document]  
URL http://www.on.ec.gc.ca/glimr/data/state-of-the-lakes/97/lake.html#mich 
 
The Michigan Land Institute (2001). “Overlay Zone Boundary: The Right Line,”  Yours to Protect: A Guide to 
Sensitive Shoreline Development.  [WWW Document] URL http://www.mlui.org/pubs/specialreports/
shoreline/shoreline_04.html 
References 
An Evaluation of Land Use Planning and Regulation for the Protection of Lake Michigan R4 
Michigan Legistlature (2002).  Michigan Compiled Laws.  [WWW Document] URL http://www.
michiganlegislature.org/mileg.asp?page=chapterIndex 
 
National Research Council (2001).  Compensating for wetland losses under the Clean Water Act.  Online book.  
National Academy Press.  [WWW Document]  URL http://www.nap.edu/books/0309074320/html/ 
 
Olsen, Joshua(2001). Open space may not be all that it’s cracked up to be. [WWW document]. URL http://www.
planning.org/info/pointsofview/space.htm 
 
Petosky Regional Chamber of Commerce (2002).  “Our Community”.  [WWW Document]  URL http://www.
petoskey.com/ourcomm.html#people 
 
Prairie Crossing (2001).  Photo.  [WWW Document]  URL http://www.prairiecrossing.com/index.htm 
 
Reeder, R., ed.  (1996).  A Watershed Approach to Urban Runoff: Handbook for Decision-Makers.  Washington, 
DC: Terrene Institute. 
 
Revisor of Statutes Bureau (2002).  Wisconsin Statutes and Annotations. [WWW Document]  URL http://folio.
legis.state.wi.us/cgi-bin/om_isapi.dll?clientID=81202&infobase=stats.nfo&softpage=Browse_Frame_Pg 
 
Schueler, T.  (1995).  Crafting Better Urban Watershed Protection Plans.  Watershed Protection Techniques (2
(2). 
 
So, F. & Getzels, J., eds.  (1988).  The Practice of Local Government Planning.  Washington, DC: International 
City/County Management Association. 
 
Stapleton, Richard M. (1997).  Protecting the Source: How Land Conservation Safeguards Drinking Water.  Trust 
for  Publ ic  Land.  [WWW Document] URL http://www.tp l .org/t ier3_cd.cfm?
content_item_id=1337&folder_id=195 
 
U.S. Department of the Interior, Fish and Wildlife Service, and U.S. Department of Commerce, Bureau of the 
Census (1998).  1996 National Survey of Fishing, Hunting and Wildlife-Associated Recreation: Illinois.  
[WWW Document]  URL http;//www.census.gov/prod/3/98pubs/ilfhw698.pdf 
 
U.S. Environmental Protection Agency (1996).  “Natural Resources of the Great Lakes Landscape.”  Photo.  
[WWW Document]  URL http://www.epa.gov/glnpo/image/viz_nat1.html 
 
U.S. Environmental Protection Agency (1997a).  State of the Great Lakes (1996 conference proceedings.  [WWW 
Document]  URL http://www.epa.gov/glnpo/solec/presentation.html 
 
U.S. Environmental Protection Agency (1997b).  “What is Nonpoint Source Pollution: Questions and Answers”. 
[WWW Document]  URL http://www.epa.gov/owow/nps/qa.html 
 
U.S. Environmental Protection Agency (1999).  Stormwater Management Fact Sheet: Minimizing Effects From 
Highway De-icing.  Washington, D.C. 
 
U.S. Environmental Protection Agency (2001). “Health Effects of PCBs.” [WWW Document]  URL http://www.
epa.gov/opptintr/pcb/effects.htm 
 
U.S. Environmental Protection Agency (2001).  Clean Water Act. [WWW Document]  URL http://www.epa.gov/
region5/water/cwa.htm 
 
 
An Evaluation of Land Use Planning and Regulation for the Protection of Lake Michigan R5 
 
U.S. Environmental Protection Agency (2000).  Lake Michigan Lakewide Management Plan.  [WWW Document]  
URL http://oaspub.epa.gov/glnpo/lakemich/intro.html 
 
U.S. Environmental Protection Agency (2001).  “National Primary Drinking Water Regulations: Consumer 
Factsheet on Atrazine”.  [WWW Document]  URL http://www.epa.gov/safewater/dwh/c-soc/atrazine.html 
 
U.S. Geological Survey (2002).  “Pesticides in Surface Waters,”  U.S. Geological Survey Fact Sheet FS-039-97.  
[WWW Document]  URL http://water.wr.usgs.gov/pnsp/rep/fs97039/sw6.html 
 
 
 
 
 
 
 
 
